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Final inspection of stabilizers, built by Goodyear Aircraft Corporation 


N America’s all- 
out drive to win 
command of the 
skies, Goodyear Air- 
craft Corporation will 
play an increasingly important part. 


Our big Akron factory is rapidly multi- 
plying its output of wings, tails, 
ailerons, flaps, stabilizers, floats, na- 
celles, wheels, brakes and other metal 
alloy parts for leading airplane 
companies. 


Great new plants built within the past 
year in both the East and West will 
soon be in production of additional 
subassemblies embodying Goodyear’s 


long experience in aeronautical engi- 
neering. 

In tires, tubes, bullet-sealing gasoline 
tanks and other rubber accessories our 
production is zooming to new peaks. 


Goodyear parts meet the most rigid govern- 
ment specifications. They are proving their 
high quality in many planes now in 
active service. 


As the foremost supplier of parts and 
accessories within its field, Good- 
year has pledged its every 

facility to making and 

keeping this nation 

first in the air. 


HOW GOODYEAR AIRCRAFT 
CORPORATION SERVES THE 
AIRPLANE INDUSTRY 
1— By building parts to manu- 

facturers’ specifications 

2— By designing parts for all 
types of planes 

3— By re-engineering parts for 
mass production 

4— By extending our research 
facilities to aid the solution of 
any design or construction problem 
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duce in volume have established Ryan as unsurpassed in the highly special- 
ized exhaust manifold field. 


Recently completed expansion of production facilities enable us to meet 
fast delivery schedules, and we stand ready to make prompt quotations on 
your quantity requirements. Our staff of engineering specialists is at your 
service for technical consultation. 


Ryan manifolds are standard equipment on many of America’s leading 
military and commercial planes, including such outstanding performers as 
Douglas Bostons, Havocs and A-20s, Lockheed Hudson bombers, the huge 
B-19 and Douglas commercial airliners. 


Confirming Ryan's position of leadership, we now have in process of pro- 
duction the largest single order ever deed for exhaust systems; yet present 
expanded facilities assure sufficient capacity for the rapid production and 
prompt delivery of a large additional volume of 
exhaust manifold business. 


SAN DIEGO, CALIFORNIA 
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The Paul Kollsman Library 


of the 


Institute of the Aeronautical Sciences 


This lending library service of the Institute makes available, without charge, the latest and more 
important aeronautical books to members of the Institute and others interested in aeronautical 
progress. 


Membership in the library is open to all members of the Institute of the Aeronautical Sciences, to 
Corporate Members and to advertisers in the Aeronautical Review. As far as the facilities permit, 
any person in the United States over 18 years of age, who can furnish references which certify to his 
or her responsibility, may become a member of the library. 


Members may request the loan of any aeronautical or technical book they wish to borrow. 
Through an exchange agreement with the Engineering Societies Library, any book on general engi- 
neering may be borrowed from its great collection of over 140,000 volumes. 


Aeronautical books may be purchased through the library; loan copies may be inspected before 
placing orders. A photostating service is available at usual library rates. 


Applications for membership in the library and further information will be sent on request. 


The Pacific Aeronautical Library 


6715 Hollywood Boulevard 
Hollywood, California 


Established by the Institute in cooperation with the aircraft companies the library will serve. 
The leading aircraft companies on the West Coast participate and assist in its support and operation. 


This service library for aeronautical research is available to the qualified public for reading privi- 
leges. Source material includes aerodynamic and structural research reports as well as books on 
drafting, production methods, history and allied sciences. 


The Institute, through this newly established library, is furnishing books, periodicals and pam- 
phlet material which will be circulated to the participating aircraft companies, to supplement their 
engineering libraries. 


THE PAUL KOLLSMAN LIBRARY 
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Library Expansion 


6 es SERVICES OF THE AERONAUTICAL ARCHIVES of 
the Institute of the Aeronautical Sciences can now 
be augmented through two generous gifts made in 
December. 

The Paul Kollsman Library, which loans books, was 
started in 1940 by a contribution of $50,000 from Paul 
Kollsman and the Square D Company of Detroit. 
This fund was to be expended at the rate of $10,000 a 
year for the upkeep of the Library. The service has 
far exceeded the hopes of the organizers—so much so 
that Mr. Kollsman wished to establish the endowment 
of a permanent fund so that after the end of the five 
year period the service would not have to be carried 
entirely by the Institute. 

To this end both Mr. Kollsman and the Square D 
Company have made it possible to create a permanent 
fund of $65,000, the interest only to be used, yet the 
same service to be available to borrowing members. 
It is a most generous attitude and is the direct result 
of the value which has been rendered by the service 
to those who wish to secure books by a loan. 

The other gift was $25,000 from Mr. Sherman M. 
Fairchild. It will enable the Institute to publish 
papers, reports and translations which are too limited 
in scope to be printed in the trade or technical maga- 
zines. During the war some of the reprints will have 
to be limited in distribution to selected lists of engi- 
neers. The principal of the fund is to be used and 
will make available a large amount of technical infor- 
mation which will, it is hoped, be of assistance to en- 
gineers during and after the emergency. 


Introducing the Voyenkors 


An unfamiliar character in modern warfare is intro- 
duced in Lucien Zacharoff’s book on the Russian war, 
We Made a Mistake—Hitler, reviewed on page 45 of 
this issue of the Aeronautical Review. He is the 
voyenkor, or Red Army correspondent. Unlike his 
American or British confrere, he is part of the Army 
and not an attached civilian. His is a two-way job. 
He supplies the Army with news of national and 
civilian activity and acts as military correspondent 
for official military and civilian publications. 

The success of the Russian resistance to German 
aggression is indicated by Zacharoff to be in large 
measure the result of the fact that the Army and the 
people knew what they were fighting about—there 
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has been a constant and persistent liaison between the 
fighting and production forces of the country, accom- 
plished chiefly through the medium of printed matter. 
Those who are urging serious curtailment of publica- 
tions during wartime should examine with care the 
Russian results before formulating final restrictions. 


Make a Habit of Air Cargo 


Writing on the growth of air transportation in the 
United States as a business, Hugh Knowlton, whose 
book is reviewed on page 48, this issue of the ero- 
nautical Review, propounds that the stock in trade of 
the air transportation industry is speed and that cargo- 
carrying possibilities will depend on the “carriage of 
that to which speed is important.” 

He believes that enterprising traffic departments of 
the airlines must exploit the possibility of these various 
fields until the day comes “when the revenue from 
freight and express will exceed that from passengers, 
just as in time past the revenue from passengers grew 
to exceed that from the mail.” The implications are 
that air cargo’s future lies ahead and depends even yet 
upon the exploitation of specific types of cargo. 

It is questionable whether, in view of the immense 
boon to air cargo caused by the demands of the current 
war and wartime industry in America, the future 
prognosticated by the writer has not already arrived. 
The real problem of air transportation in the future 
is more likely to be the maintenance and expansion of 
the now established habit of air cargo. 

The history of business and industrial progress is a 
history of habits—habits improved and revised from 
time to time. Air cargo, having become a habit 
through the pyramiding demands of the present emer- 
gency, the duration of which is indefinite, it is the 
business of the air transport industry to exploit this 
habit to the full—to the end that, come post war, the 
habit will be so ingrained a factor in the American way 
of life that even post war equalization and adjustment 
cannot intervene to erase the air cargo habit now being 
established. 

The obvious way to do this has been pointed out for 
years past in other industries and has been employed 
already in the relatively brief career of airlines. 
Witness the brilliant success of the now almost legen- 
dary campaign of directed airline advertising which 
caused passenger revenue to jump far beyond even 
mail revenue gains during the past 15 years. 
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November 10. The new Pan 
American Boeing, the Capetown Clip- 
per, left New York on the first pas- 
senger-carrying run to the Belgian 
Congo by way of San Juan, Port of 
Spain, Belem, Natal, Bathurst, Lagos 
and Leopoldville. 

November 11. Lieut. Carl O. 
Petersen, U.S.N., member of two 
Byrd Antarctic expeditions, died of 
heart disease at the Marine Hospital 
at Portland, Maine. Petersen was 41 
years old. 

November 14. The Navy Depart- 
ment announced that a contract for 
21 long-range non-rigid airships had 
been awarded to the Goodyear Air- 
craft Corporation. 

November 14. The Office of Pro- 
duction Management ordered the 
reporting of all stocks of magnesium 
not being used in defense production. 
Stocks thus reported will be sold to 
approved smelters or producers to be 
turned over to defense manufacturers. 

November 17. Col. Gen. Ernst 
Udet, Quartermaster-General of the 
German Luftwaffe, was killed while 
testing a new weapon, it was an- 
nounced in Berlin. 

November 20. The Douglas B-19, 
flown by Lieut. Col. Stanley M. 
Umstead, took off with a load of 26,- 
000 Ibs. 

November 21. Vilhjalmur Stefans- 
son, speaking before the American 
Philosophical Society, pointed out 
that the Arctic offers a short cut from 
Japan and other potential enemy 
powers. 

November 22. Lt. Col. Werner 
Moelders, Germany’s most successful 
pursuit pilot, credited with bringing 
down 115 airplanes, was killed in an 
accident near Breslau. 


November 24. Vultee Aircraft, 
Inc., announced that it had acquired 
control of Consolidated Aircraft, Inc., 
by purchasing the interests of Major 
R. H. Fleet and his family. 


November 26. The U.S. Kitty 
Hawk, the first of a group of com- 
mercial vessels to be converted into 
aircraft tenders, was commissioned 
at the Brooklyn Navy Yard. The 
craft was formerly known as the 
Seatrain, a 12,000-ton cargo vessel. 

November 29. The National Mari- 
time Commission on behalf of the U.S. 
Navy began negotiations with the 
United States Lines for the purchase 


of the ocean liners America, Wash- 
ington and Manhattan for conversion 
into aircraft carriers. 

November 30. Major General 
Frank P. Lahm, second U.S. Army 
pilot, retired from service upon reach- 
ing the age of 64. 

November 30. Col. Mario di Ber- 
nardi test-flew a jet-propulsion air- 
plane 285 miles from Milan to Rome 
in 2 hours, 5 minutes and 47 seconds. 

December 2. LATI, the Italian- 
operated airline between Pernambuco 


December 6. Regular service be- 
tween New York and the Belgian 
Congo by the three-continent route 
was begun by Pan American Air- 
ways. 


December 6. The Army Air 
Forces announces the final acceptance 
of the Douglas B-19. 


December 7. Japanese naval and 
air forces attacked Honolulu and Pearl 
Harbor, Hawaii; Manila, and other 
points on the Philippine Islands; 


Mass training. 


Trainers used for instrument instruction to flying officers and aviation 


cadets at the U.S. Army Training Center, Randolph Field, Texas. 


and Rio de Janeiro suspended opera- 
tions. 

December 3. The Standard Oil 
Company of Indiana announced the 
development of a new process for the 
manufacture of high test aviation fuel 
which will increase by fifty per cent 
the quantity of 100-octane gasoline 
which can be produced from a given 
amount of synthetics. 

December 4. Col. John H. Jouett 
was re-elected as president of the 
Aeronautical Chamber of Commerce 
for the fourth time. 

December 5. A Curtiss CW-20, 
twin-engined 36-passenger transport, 
was flown to England for shuttle 
service. 
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Guam, Wake and other U.S. pos- 
sessions in the Pacific. 


December 8. Japanese aircraft 
were reported on a reconnaissance 
flight over San Francisco harbor. 
Honolulu and various points in the 
Philippines were subjected to re- 
peated air attack. Some four-engined 
aircraft, incapable of being launched 
from carriers, were reported used in 
the attack, indicating Japanese will- 
ingness to sacrifice the equipment in 
order to deliver a powerful surprise 
blow. 


December 9. A Pan American 
clipper was attacked and destroyed by 
Japanese aircraft while at anchor 
in the harbor of Hong Kong. 
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Materials Review—194.1 


yb AVIATION INDUSTRY is in the throes of a vast expan- 
sion which has affected the material supply to such an 
extent that new developments may be undertaken because it 
is expedient to satisfy a present shortage rather than to build 
for future requirements. 

The change ‘to all-metal construction, initiated several 
years ago, began very conservatively by a simple replacement 
of wood with metal. The ash longerons were changed to 
thin-walled steel and duralumin tubing, the wing beams to 
solid aluminum alloy extrusions or sections built up of tube, 
sheet and extrusions. Gradually, more metal was put into 
the skin of the wing and fuselage where it could be used most 
efficiently. Naturally, during this period, plywood, and even 
a resin impregnated paper, were applied in this monocoque 
type of construction, and quite successfully; but the trend 
even in the field of the light, low-powered airplane was 
definitely toward metal construction. 

Then suddenly the metals which had been developed so as- 
siduously were no longer available in the desired quantities. 
The aviation industry used approximately 35,000,000 lbs. of 
aluminum in 1939, or eleven per cent of the total production. 
This year, with a production increased over that of 1939, 
there is not enough to go around. Stainless steel, which 
could have relieved this situation, contains eight per cent 
nickel which is one of the most critical metals in the Defense 


Program. 


Wood and Plastics 


F It would be extremely difficult, if not impossible, to build 
engine parts from non-metallic materials. Therefore, since the 
shortages in metal cannot be eliminated without the construc- 
tion of new facilities for their manufacture, which requires 
considerable time, the logical step was to develop non-metals 
which are suitable for airframe structures. The aircraft in- 
dustry has always used wood in various forms. In the 
past few years the applications have been confined to the 
small commercial and primary military training airplanes. 
It is still in this field that wood is most extensively used, but 
there is a gradual expansion to include parts for combat air- 
planes, such as control surfaces, wing tips, bomb bay doors, 
nacelle cones, flaps, antenna masts and wing fillets. 

Lumber is used principally for solid and laminated wing 
beams. The former are used only on the smaller airplanes. 
It is more economical to laminate and splice the shorter 
lengths, since the cost of aircraft quality lumber increases 
rapidly with increase in length of the piece on account of the 
scarcity of relatively slow-growth, straight-grained timber, 
free from defects. 

The strength values for wood (see Table 1) are average 
values and a certain percentage of pieces will be lower than 
the allowable design values, whereas in the case of metal the 
allowable design values are minimum and no piece acceptable 
under the specifications is below, except in the special case of 
castings compared to test bars, which is compensated for by a 
factor of 2. 

Sitka spruce is commonly employed since it has the highest 
strength-weight ratio for a wood which normally can be ob- 
tained in adequate quantities. Port Orford cedar and pine 
are not available in quantity. Fir is a suitable substitute, but 
carries a weight penalty. Poplar and mahogany are used for 
veneers. There is a wide variation in the practice of lamina- 
tion, from the thin strips of '/;-in. sliced veneer to the */;-in. 
planks. The pieces are generally glued into a solid block and 
routed out. This type of beam is gaining the preference over 


* Chief, Materials Laboratory, Materiel Division, U.S. Army 
Air Corps, Wright Field. 


J. B. JOHNSON* 


the box section, built up with plywood sides and solid flanges, 
which was popular a few years ago. 

In the application of plywood there is a tendency to reduce 
the amount of framing and increase the thickness of the skin 
as in the case of metal construction. This has led to the use 
of preformed or molded plywood which produces a structure 
with load-deflection characteristics superior to the framed 
flat panel construction. There are several methods of pre- 
forming. The selection of the method is primarily a matter 
of economics since there is little variation in the resultant 
product from an engineering standpoint. The plywood may 
be glued on flat platen presses and formed by steaming and 
bending, and later glued to the framework. Another method 
is to wrap successive layers of veneers in strips or sheets 
around the form, often at oblique angles to the axis of the 
wing or fuselage, and mold these in place by means of heat and 
pressure. The material can be used to best advantage by 
this process since it is possible to make bends with small radii 
and vary the number of plies to accommodate localized stress 
concentrations. The latter method has been stimulated by 
the development of urea-formaldehyde, thermo-setting glues 
which can be set at relatively low temperatures and without 
excessive pressure. The phenol-formaldehyde glues, such as 
the Tego film, used for moisture-resistant plywood, require a 
pressure of from 150 to 200 pounds per square inch and 280 to 
300°F., whereas the urea-formaldehyde, cold setting glues, 
requiring about the same pressure, will set at 70°F., although 
higher temperatures accelerate the setting and permit a re- 
duction in pressures. The low pressure permits the use of 
large containers and a flexible die such as a rubber bag. The 
pneumatic or hydraulic pressure on the outside of the bag 
forces the rubber to follow the contour of the piece in a man- 
ner similar to that of a rubber die in a hydraulic press. 


TABLE 1 


Weight and Strength Values for Woods Used in Airplane Con- 
struction at 15 Per Cent Moisture Content 


(Strength of Aircraft Elements—ANC-5, Table 2-1) 


Fiber 
Stress Com- 
at Modulus pression 
Elastic of arallel 


Rupture to Grain, Moduius 


Common Ibs. per Ibs. per Ibs. per Ibs. per Rupture 
Name sq. ft. sq. sq. sq. Weight 
Spruce 27 6,200 9,400 5,000 3,460 


ern White 27 6,000 9,300 5,300 3,440 
Douglas Fir 34 8,000 11,500 7,000 3,380 
Cedar, Port 

Orford 30 - 7,400 11,000 6,100 3,660 
Poplar, Yel- 

low 28 6,000 9,100 5,000 3,250 
Mahogany, 

African 32 7,900 10,800 5,700 3,370 
Mahogany, 

True 8,800 11,600 6,500 3,410 


The resinous glues are very water-resistant and fungus- 
proof. Casein glues, although used extensively for assembling 
parts, have not been wholly satisfactory under semi-tropical 
conditions due to fungus attack, especially on the inboard 
section of the wings and the bottom of the fuselage. (See 
Table 2.) 

The durability of plywood construction is largely dependent 
upon the protective coatings which are applied to the surface 
in order to prevent rapid changes in moisture content which 
cause warping and cracking of the outer plies. 
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TABLE 2 


Average Shearing Strength, lbs. per sq.in. 
irch Plywood 


Birch 
Type of Glue Dry Wet 
Casein 400 140 
Urea-formaldehyde 400 350 


The protective coatings for wood are generally applied in a 
liquid or semi-liquid form and consist of natural or synthetic 
resins dissolved in a suitable vehicle, with the addition of min- 
eral pigments, metal powders or chemical compounds to in- 
crease the density, hardness, color, stability and hiding power 
of the films. Since the principal objective is the prevention 
of the rapid transmission of moisture through the film into the 
wood, emphasis in testing has been placed on soaking tests. 
These tests indicate that metal foil, or metal powders which 
are in the form of flakes which will leaf to form a continuous 
film, give maximum resistance to passage of moisture. Such 
films may not give the best results under very dry climatic 
conditions since the film may blister due to the passage of 
moisture from the wood out through the film, but for most 
atmospheric exposures, the highly impervious film gives the 
best service, provided it is resistant to breakdown on exposure. 

Wood may have a moisture content varying from approxi- 
mately 6 to 16 per cent by weight, under the seasonal climatic 
conditions existing at aerodromes in this country and its 
territories. The transfer of equipment from one extreme con- 
dition to another is almost certain to cause warping and dis- 
tortion of structures and surfaces. Organic protective coat- 
ings are inadequate and engineers have become interested in 
methods of impregnation by which the moisture in the wood 
cells is removed and replaced with a synthetic resin, reducing 
the moisture absorption below 5 per cent. The weight and 
strength are increased about in the same proportion. 


TABLE 3 
Comparative Data on Natural and Compressed Maple 
Modulus 
Mois- Per- of Rup- 
ture Spe- centage ture in 


Con- cific of Com- Bending, 
tent, Grav- pression lbs. per 
Material percent ity Approx. sq. in. 


Normal Maple 15.0 0.67 0 15,000 
Non-compressed, lamin- 
ated maple. No im- 
regnation. Tego film 
bonded 3.3 0.68 0 19,300 
Phenolic resin impreg- 
nated, 
laminated maple. 
High resin content 3.1 1.37 50 32,800 
Phenolic resin 
nated, compre 


laminated maple. Low 
resin content 3.5 1.29 50 36,900 


Suitable methods of fabrication remain to be developed, es- 
pecially for the forming of curved sections and the joining of 
component parts of an assembly. Impregnated wood may be 
compressed and the strength per unit volume increased al- 
though the density increases proportionally. (See Table 3.) 
This scheme has been applied to the construction of wooden 
propellers. 

Materials other than wood, such as fabric and paper, im- 

regnated with the thermo-setting resin, phenol-formaldehyde, 
on been used for several years for electrical and radio in- 
stallations, pulleys, cable leads and miscellaneous parts. 
Attempts have been made to use the sheet material in a man- 
ner similar to metal, but it is difficult to form and no satisfac- 
tory means of attaching the sheet to the framework has been 
developed. There is lack of suitable adhesives, and riveting 
is not satisfactory since the bearing strength of the material is 
low and cracks may start in service at the edge of the holes. 
This has been avoided in recent designs for small control tabs 
by molding the assembly as a unit in adie. Molding has also 
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been applied to fittings. The highest strength-weight ratio 
and elastic moduli are obtained with the phenol-formaldehyde 
plastics. Polysterene has been used for molded antenna 
fittings on account of its superior dielectric properties. It 
has a low tension modulus but good surface hardness. For 
super-structures in the nose and tail, and windows in the 
passengers’ compartment, the transparent acrylic plastics are 
extensively employed. Cellulose acetate sheeting has also 
been used. It is softer and not so resistant to discoloration 
from sunlight. The mechanical properties of plastics change 
with temperature and complete knowledge of these changes 
must be had if the material is used under load. These mate- 
rials are apt to become brittle at low temperatures and are 
subject to creep at low stresses at elevated temperatures. 


Steel 


Chemical compositions of the steels used in the aeronautical 
industry have been established over a period of years by a 
process of adaptation of the fabricating characteristics to 
satisfy the engineering requirements which have been deter- 
mined by type or model tests and by actual service. Small 
changes in the permissible limits for the chemical elements in 
the specifications may be made in order to obtain larger pro- 
duction of both steel and finished parts. However, substitu- 
tions in type cannot be made without due consideration to 
the effect of the change on forgeability, machinability, proc- 
esses of heat treatment and similar factors, and on the static 
and dynamic properties of the finished part, which can seldom 
be determined by simple laboratory tests on conventional 
specimens. 

The chromium-molybdenum (SAE Type 4100) and chro- 
mium-nickel-molybdenum (SAE Type 4300) alloy steels have 
been most widely used in airframe and engine construction, 
although smaller amounts of SAE Types 4600 and 3100 are 
used. The Type 4100 has good weldability, hardens in air to 
a moderately high tensile strength, with a high tensile-yield 
ratio and good ductility, and in the form of bar, sheet and 
tubing is used almost exclusively for steel parts in airframes, 
with the various heat treatments to obtain the physical prop- 
erties given in Strength of Aircraft Elements—ANC-5. It is 
fabricated into parts for widely different service conditions 
such as engine cylinder barrels, landing gear axles and 
empennage structures. The addition of nickel improves 
depth hardening, essential for uniform strength over heavy 
sections. Therefore, the principal applications for Type 4300 
are engine forgings and the larger fittings required for landing 
gears and propellers. Weldability is improved by lowering 
the carbon content of the alloy steels, but this adversely af- 
fects the hardenability unless the other alloying elements are 
increased. Consequently, the carbon content is increased 
with increase in sectional thickness with pre-heating prior to 
welding. Practice indicates that for X-4130, 5/32 in. is about 
the maximum thickness for the components of assemblies 
which are oil-quenched and drawn to an average tensile 
strength exceeding 150,000 lbs. per sq. in. over the cross-sec- 
tion. For heavier sections it is desirable to increase the car- 
bon, and for sections exceeding 1/2 in. in thickness, the Type 
4300 is preferred. 

In the case of the carburizing steels the principal alloys for 
medium core strength are the chromium-nickel (SAE Type 
3100) and nickel-molybdenum (SAE Type 4600), and for 
high core strengths the chromium-nickel (SAE Type 3300) 
and 5 per cent nickel (SAE Type 2500). Alloy steel springs 
are practically all manufactured of chromium-vanadium (SAE 
Type 6150). Other alloy steels which have been used to a 
limited extent for special purposes are the Type 6100 for the 
fabrication of welded propellers and propeller hub forgings, 
and nitriding steels for parts requiring a maximum surface 
hardness. 

The stainless steels may be divided into two classifications— 
the austenitic type which cannot be hardened by heat-treat- 
ment, and the ferritic type which is hardened by quenching. 
The former are generally referred to as 18-8 and 17-7 since the 
principal alloying elements fall within the approximate range 
of 7 to 11 per cent nickel and 17 to 20 per cent chromium. 
The type with a minimum of 8 per cent nickel and a maximum 
of 0.8 per cent carbon is used for service at high temperatures. 
These steels can be hardened by cold work to over 200,000 lbs. 
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per sq. in. in thin sections. A stress relieving treatment at 
400 to 575°F. for 24 to 72 hours, improves the yield strengths 
in tension and compression. The degree of hardening with 
cold work is quite susceptible to the carbon and nickel content 
and, therefore, the chemical compositions of these steels must 
be controlled closely to obtain the optimum properties. 
These steels are easily spot and seam welded with little effect 
on corrodibility or ductility. When maximum resistance to 
high temperature or to salt water corrosion is desired, about 
3 per cent molybdenum is added. In the case of material for 
exhaust manifolds operating at temperatures between 900 and 
1,400°F., and parts which are fusion welded, a stabilizing ele- 
ment such as titanium or columbium is necessary in order to 
reduce the intergranular corrosion and subsequent brittleness 
which may develop in service in the zone adjacent to the weld. 
The desire to conserve nickel has led to a study of the nickel- 
chromium-manganese steels. An alloy of 18 per cent chro- 
mium, 5 per cent manganese, 5 per cent nickel, has properties 
comparable with the 18-8 alloys. 

On account of the extremely thin material required for 
small wing sections, which causes buckles and unevenness 
on the surface of the airfoil, the application of stainless steel 
has not been so satisfactory although it may be possible to 
overcome this disadvantage by stretching or other means 
during fabrication. For larger wings, where the thickness of 
the sheet can be increased, this difficulty is not apparent. 
Stainless steel has given very good service on amphibian 
types of airplanes over salt water, although it is necessary to 
exercise care in the selection of component parts which are in 
contact with stainless steel to prevent electrolytic action ac- 
companied by corrosion. It is susceptible to pitting in sul- 
phurous smoke laden atmospheres. 

The oil hardening stainless steels are the 13 per cent chro- 
mium, 1 per cent nickel, and the 16 per cent chromium, 2 per 
cent nickel. The latter has somewhat better corrosion re- 
sistance. Care must be exercised in the heat-treatment of 
these steels, since material quenched and drawn between ap- 
proximately 700 and 1,100°F. has low impact strength and is 
notch sensitive. 


Aluminum Alloys 


Aluminum base alloys have changed very little in the past 
few years. The aluminum-manganese (48) and the alumi- 
num-magnesium-silicide (51S) alloys used for cowling, wing 
tips, and fuel lines, have been replaced by other alloys, prin- 
cipally 52S, 5388 and 61S. The number of applications of 52S 
is being reduced to a minimum in order to conserve magne- 
sium. 61S may be satisfactory and less expensive than Al- 
clad 24S for many secondary structures. 

Mass production of airframes has stimulated close scrutiny 
of detailed design in relation to fabricating methods in order to 
eliminate the labor with hand tools and to reduce the number 
of operations. Future specifications will place as much em- 
phasis on spring back, bend radii, and suitable grain size, as 
on tensile properties, since it will be necessary to utilize the 
large hydraulic presses, stretching machines and drop ham- 
mers which are standard equipment in every plant. 

Free machining alloy (11S) is used to a limited extent. An 
aluminum-zine-magnesium alloy has been used with success 
for propeller forgings on account of its superior hardness, com- 
pared to 25S, which has been the standard alloy for many 
years, Table 3. The smaller airframe forgings are made of 
14S, with some requirements in 17S for somewhat better cor- 
rosion resistance when exposed to a saline atmosphere. Very 
intricate forgings may require an alloy similar to A518. The 
alloys for high temperature applications such as engine pistons 
are 18S and 328, both of which have proved satisfactory over a 
wide range of cylinder outputs. 

Sand castings have received much attention in connection 
with new designs and for redesigned parts which were formerly 
made of forgings. Castings permit a wider latitude of design 
than other methods of fabrication and can be produced with a 
minimum of equipment. The allowable design stresses for 
light alloy castings are lower than for wrought parts, which in- 
volves a weight: penalty which may be partially compensated 
for by increased rigidity. The principal disadvantage of 
castings is the lack of uniformity between individual castings 
due to the difficulty of controlling a large number of variables 


entering into foundry practice, although it has been demon- 
strated that with satisfactory control and indefatigable dili- 
gence, sound castings can be produced. The aviation indus- 
try has adopted X-ray control and inspection as a means of 
determining the uniformity of highly stressed castings. The 
X-ray film is simply a picture of the crass internal structure. 
Its interpretation requires some experience and should not be 
attempted without a knowledge of the sections in which exist 
the major stresses and the general effect of porosity on the 
physical properties; otherwise, usable castings may be re- 
jected. These are engineering data and do not require the 
services of a clairvoyant. 

Alloy 195, solution treated and aged, is used extensively 
for airframe castings, although some designers prefer 356 
which is more corrosion resistant and has somewhat better 
castability in intricate sections. Alloy 355 finds its widest 
application in engine castings for the same reason. Alloy 220 
has the highest strength, but it is more difficult to obtain 
sound castings unless the foundry characteristics are consid- 
ered in the design. 

The aluminum alloys with a coating of high purity alumi- 
num (Alclad) need no protective coatings for normal exposure 
conditions, but pitting corrosion may develop when scoured 
with sand and spray from landing on ocean beaches. Bare 
aluminum alloys are subject to both pitting and intergranular 
types of corrosion and must be painted. The organic coating 
which has proved most satisfactory in service is a zine chro- 
mate primer with top coats of lacquer or enamel containing 
aluminum powder, although many other pigments also give 
good protection. The adhesion of the primer to the metal is 
greatly improved by anodizing treatments in chromic acid or 
sulphuric acid electrolytes. Somewhat less effective, but 
more rapid and less expensive, are the chemical dipping solu- 
or of sodium-carbonate plus dichromate (Alrok) or chromic 
acid. 

The most vulnerable place for corrosion to start is in a seam 
or joint. It is quite essential that all lap joints have some 
inhibiting agent if the aircraft is to operate near salt water. 
The zinc chromate primer is satisfactory on the faying sur- 
faces for normal operating conditions. 

Closely related to the protective coatings are the sealing 
compounds to prevent fuel and oil leakage in riveted tanks 
and obtain pressure tightness in fuselage compartments. 
These compounds must be non-corrosive to the structural 
metals, non-hydroscopic, non-drying and reasonably elastic 
as well as resistant to gasoline, oil and the aromatic hydro- 
carbons. The most satisfactory compounds are composed of 
a resin dissolved in an ethyl acetate with a suitable plasticizer 
and zinc chromate pigment. For heavy caulking compounds, 
asbestos type fillers are added. These compounds will with- 
stand temperatures from —40 to 212°F. without loss of ad- 
hesion or embrittlement. 


Magnesium Alloys 


The magnesium alloys have been curtailed by the limited 
supply of magnesium ingot to an extent that it has been nec- 
essary to change over to aluminum alloys in the case of some 
landing wheels and castings for low-powered engines. This 
condition will be alleviated in a relatively short time, since the 
facilities for producing magnesium are being increased a hun- 
dred-fold over the amount consumed by the aviation industry 
in recent years. In the meantime, research is continuing to 
improve the alloys. The impurities which cause pitting 
corrosion have been identified and can be controlled by proper 
procedures in the melting. The design characteristics of mag- 
nesium alloys have never been fully exploited, although a few 
experimental structures have been tested. It may be antici- 
pated that a wider application will develop with improved 
methods of fabricating sheet, extrusions and forgings. 


Textiles 


The materials from which the structural elements are built 
are few in number, but there is a much larger group of mate- 
rials required for the accessories and equipment which are 
used in the operation of the airplane. The textile fibers, 
natural and artificial, are used for tire fabrics, hose braids, 
airplane coverings, buffer felts, adhesive tapes and parachutes. 
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RIGHT NOW OUR FACTORIES have only one interest: to 
make more Defense Aluminum than the world has ever 
seen before. Every resource we can muster is concentrated 
on that job. 

WHEN AMERICA HAS WON THROUGH to make the world 
safe for our children to live in... the saying is: What a 
lot of aluminum is going to be available for everybody. 
THE REAL POINT TO PONDER is how to get set to make 
that deluge of light metal work for you. In the kind of 
world we’re going to have, sure as fate, the man who fails 
to call, now, on every resource at his command is going 
to be left at the post. 


WE’VE COINED A WORD: 

IMAGINEERING. It’s the fine art of deciding where you go 
from here. It’s the act of thinking out what you are going 
to face, and doing something about it now. Imagination 
plus engineering is a formula for the future you’re going 
to hear more about. 

A MAN CAN be producing for Defense at top speed and 
be imagineering at one and the same time. In fact, the 
more he is devoted to Defense now, the more he needs 
imagineering for THE DAY WHEN. 


OBVIOUSLY, you can imagineer with steel, copper, glass, 
zinc, plastics, or what have you. We hope you will, because 
the world is going to need better use of all materials than 
it ever saw before. 


THE CLOSER YOU GET TO FUNDAMENTALS the more 
quickly you must decide that the great need is going to 
be for the very things Alcoa Aluminum does best: Light- 
ness with strength, resistance to corrosion, reflectivity, 
workability and all the rest of its powers all wrapped up in 
a low-cost package full of unlimited possibilities for you, 
personally, in your business. 

TWO HEADS ARE BETTER THAN ONE. Already, many 
an industry, many a company, has called us into an 
imagineering session. We’ve seen things projected that 
will make news when the curtain can be lifted. Usually 
we’ve been able to help with some imagineering of our own. 


DOES THIS SUGGEST ACTION? WE HOPE SO. 
Aluminum Company of America, Pittsburgh, Penn. 


ALCOA ALUMINUM 
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When the mechanical properties of the fibers are properly 
balanced to form the cords, fabrics or braids, equally satisfac- 
tory performances have been obtained with several applica- 
tions, for example, cotton and linen fabrics for covering airfoil 
surfaces; silk, rayon and nylon parachute fabrics; cotton, 
rayon and nylon tire cords; glass, mineral wool and kapok 
heat and sound insulation. 


Rubber 


Rubber, natural and synthetic, may be used interchange- 
ably for certain purposes, but the special properties of some 
of the latter compounds, chloroprene and butadiene polymers, 
make their use imperative for parts in contact with hydrocar- 
bons. Several applications are listed as follows: 


Chloroprene Butadiene 

Rubber Polymers Polymers 
Tires Hydraulic Cups Gaskets 
Tubes Carburetor Couplings Gasoline Resistant 
Shock Absorber Cord Gaskets Fabric 
Sponge Gasoline Hose Hose, Solvent 
Flexible Tubing Oil Hose 
Friction Tape Hose, Solvent 


Heat Resisting Hose 
Hydraulic Hose 


Water Hose 
Spray Hose 
ibration Absorbers 


As in the case of other plastics, it is essential that the proper- 
ties be obtained at the extremes of the operating temperatures, 
since many synthetic rubbers do not retain their resiliency at 
low temperatures, and others may creep excessively at ele- 
vated temperatures, which in the case of hose for engine cool- 
ants is approximately 300°F. 
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Causes of Corrosion cintie by R. B. Mears and R. H. game Indus- 
trial & Engineering Chemistry, August 1941, pages 1001-1010. 

The Drawing of Aluminum, by I. Stewart; Metal Industry, July 18, 1941, 
pages 34-36. 

Solders and Soldered Joints; Automobile Engineer, July 1941, pages 227- 
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Anodic Coatings on Aluminum, by J. D. Edwards and F. Keller; 
Industry, July 25, 1941, pages 58-60. 

Phenol-Formaldehyde Resins and Plastics; 
Chemistry, August 1, 1941, pages 965-975, 980-9 

Rubber-Like Materials; Journal of American Society of Naval Engineers, 
May 1941, pages 460-466. Ke 

Textiles Take to the Air, by W. G. Ashmore; Teztile World, August 1941, 
pages 4 

Phenolic Resins for Plywood, by L. Klein; Industrial & Engineering 
Chemistry, August 1941, pages 975-980. 
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Recommended Code of Procedure for Fatigue Tes of Hot-Wound 
Helical Compression Springs, by C. T. Edgerton; A.S.M.E. Transactions, 
August 1941, pages 553-560. 


New Fabric Finish Speeds Production, by W. T 
Aero Digest, August 1941, pages 175-176, 224, 227. 


Developments in Aircraft Control Cables, by C. F. Beed; Aero Digest, 
September 1941, pages 160, 162, 164. 


Properties of Aircraft Materials at Low Temperatures; Metal Treatment, 
Quarterly, Summer 1941, pages 55-57. 


The Working of Nitriding Steels; American Machinist, September 3, 
1941, pages 875, 886. 


Austenite Grain Size, by A. E. Focke; Iron Age, August 28, September 4, 
1941, pages 35-40; 51-53. 


= Use of Manganese in Alloy Steels; Metallurgist, August 1941, pages 26- 


. Smith and A. B. Marsh; 


Press Forging Magnesium, by J. P. Thomas; Light Metals, July 1941, 
Pages 142-143. 

The Protection of Aluminum and Aluminum Alloys, by Elektron; Aero- 
plane, August 8, 1941, pages 158-159. 

Reinforcement with Sisal, by A. W. Koon; Modern Plastics, August 1941, 
pages 63-64, 84. 

Neoprene Type FR; India Rubber World, September 1, 1941, pages 41-42. 
Automotive Industries, September 15, 1941, page 39. 

“Thiokol” Synthetic Rubber Type “FA,” by S. M. Martin, Jr.; India 
Rubber World, September 1, 1941, pages 30-34. 

The Relationship age Stress and Strain in the Tensile Impact Test, 
by A. F. C. Brown and N. D. G. Vincent; Instn. Mech. Engrs. Jour. & Proc., 
June 1941, pages 126-134. 

Mechanical Properties of Aluminum Screws, Light Metals, August 1941, 
pages 154-155. 

Beryllium Copper in the Aircraft Indus Aircraft Engineering, A 
1941, pages 235-236. 

High-Strength Vanadium Steel; Iron Age, September 25, 1941, page 50. 

Transformation Structures of Some Forty Carbon Steels; Metals & Al- 
loys, September 1941, pages 318-323. 

Permanent Mold and Die Soatiowe Compared, by H. Chase; Metals & 
Alloys, August 1941, pages 153-160. 

Permanent Molds; Automobile Engineer, September 1941, page 294. 

Surface Preparation for Painting Aluminum {on on Aircraft, by R, I. 
Wray; Aviation, October 1941, pages 83, 144, 

Effects of Impurities in Plating re, by W. R. Meyer; Metal Indus- 
try, September 5, 1941, pages 154-15 


Aircraft Plastics; Flight, August 14, 1941, page 94. 
Industrial and Electrical ro Shapes, by F. E. Wiley; Modern Plas- 
tics, September 1941, pages 44, 8: 


Static ay e Life of Rubber, by S. Cadwell, R. A. Merrill, C. M. 
and F. L. Yost; S.A.£. Journal i 1941, pages 442- 


satin of Some Synthetic Rubbers, by L. B. Sebrell and R. P. Dins- 
more; S.A.E. Journal (Trans.), September 1941, pages 368-379. 

Shear Strength of Molded zeeiee, by J. Delmonte; Modern Plastics, 
September 1941, pages 63-64, 

Materials for Electrical Contacts, by J. C. Chaston; Inst. Electrical 
Engineers, Jour., August 1941 (Part ae pages 276-301. 

Airscrew Blade Materials, by K. B. Gillmore; Flight, September 18, 1941, 
pages 168e-/, 169-172. 

Spectrochemical Analysis of Duralumin oe Alloys, by H. V. Churchil? 
— J. R. Churchill; Optical Soc. America, October 1941, pages 611-— 

Creep and Cold Flow of Plastics, by J. Del 
Plastics, October 1941, pages 73-79, 110. 

The Moulding of Thermo-Setting Materials, by P. Grodzinski; British 
Plastics, September 1941, pages 103-105, 124. 
P Pee Wood Airscrews; Aircraft Production, October 1941, pages 
55-35! 

Plated Aluminum in the Aircraft Industry, by R. F. Yates; Aviation, 
November 1941, pages 84, 146. 


Machinability vs. Microstructure of Aircraft Carburizing Gear Steels, 
by N. E. Woldman and R. J. Metzler; Iron Age, November 6, 1941, pages 


59-64; 

Effect of Shot Blasting on Strength of Metals; Heat Treating and Forging, 
October 1941, pages 516-517, 533. 

Plastics Applied to Airplane Structures, by C. F. Marschner; Mechanical 
Engineering, November 1941, pages 787-790. 

Temperature Dependence of Young’s Modulus of Internal Friction of 
Lucite and Karolith, by " S. Rinehart; Journal of Applied Physics, Novem- 
ber 1941, pages 811-816 

Substitution of Molybdenum for Tungsten; Mechanicai Engineering, 
November 1941, pages 798-8900. 

Twin-Motored Plastic Plywood Plane; Modern Plastics, October 1941, 
pages 52-53, 110, 112. 

Corrosion Studies of Magnesium and Its Alloys, by J. D. Hanawalt, 

. E. Nelson and J. A. Peloubet; Metals Technology, September 1941. 

Magnesium Alloys, by A. W. Winston; The Dow Chemical Company 
Bulletin No. DM45. 

Stainless Steel, by J. M. Bandel; The Iron Age, October 9, 1941. 
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Accessories 


Choosing a Carburettor. D. Ram- 
say. Points to be considered in decid- 
ing make and type and determining 
the size of aircraft engine carburetors 
are set out in detail. Curves plotted for 
the carburetor size for various engine 
powers show the line of “practical 
compromise” between power loss and 
carburetor size. Curves indicate that 
carburetor size must be increased 
enormously if the engine is rated at 
high altitudes and if the loss of power 
due to pressure drop over the carbure- 
tor is to be kept within reasonable 
limits. 

Carburetor size is limited not only 
by bulk and weight but more particu- 
larly by accuracy of metering at 
ground level. There is a definite limit 
to the altitude rating of engines to 
which suction type carburetors may be 
fitted, and this limit would appear, 
with present types of carburetor, to be 
a rated altitude of above 20,000 ft. If 
the engine is rated at a higher altitude, 
the carburetor must not be placed on 
inlet side of supercharger. Aircraft 
Engineering, October 1941, pages 284, 
285, 1 illus. 

Aircraft Tyres. Recent tire design, 
production and assembly develop- 
ments in Britain, America, and Ger- 
many are reviewed. Puncture-resist- 
ant tires, pressure-chamber packing 
and sponge rubber filling are dis- 
cussed. A sectional sketch shows the 
Witzenmann filler, a German idea, 
utilizing a sponge rubber filling to de- 
lay deflation and safeguard the tire 
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from sudden collapse. Aircraft Pro- 
duction, November 1941, pages 9, 10, 
1 illus. 

Air Filters for Airplane Engine Pro- 
tection. William K. Gregory. Pre- 
liminary research covering air filters 
for the protection of airplane engines 
was reported in the October issue of 
Aviation. This article presents re- 
sults of further research and discusses 
definite air filter specifications and a 
standardized test procedure which 
differs from that previously followed 
and reported in the earlier article. 
Aviation, December 1941, pages 115, 
206, 207, 3 illus. 

Two-Speed Supercharger Drives. 
F. M. Kincaid, Jr. Summary of a 
paper in which, by means of illustra- 
tions, an exposition is given on the ex- 
tremely precise manufacturing work 
required to produce gear assemblies 
which are of extremely light weight 
and compact arrangement for the high 
power transmitted. The American 
Wright two-speed drive, British Bris- 
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tol, and Rolls-Royce “Merlin,” Ger- 
man Junkers Jumo and Mercedes- 
Benz units are described in detail to- 
gether with diagrams and cross-section 
drawings of the various units done in 
two and three colors to simplify ex- 


planation of their operation. S.A.E. 
Journal, December 1941, page 52. 
Will Accessories Impede Our Pay- 
load? Summary of a paper delivered 
by L. R. Hackney. In this paper, the 
great increase in weight resulting from 
the considerable increment in acces- 
sories on military aircraft is empha- 
sized. The necessity, therefore, for 
saving every possible ounce of weight 
in the airplane itself or in its acces- 
sories or standard equipment is 
stressed. Weight-control methods are 
reviewed and comparative results 
noted. Itis urged that purchasing de- 
partments be made more weight-con- 
scious as a more important factor in 
buying competitive items. S.A.E. 
Journal, December 1941, pages 57, 58. 
Aircraft Carburetor Airscoops and 
Their Effect on Fuel-Air Metering in 
Flight. F.C. Mock. Summary of a 
paper in which the location of the car- 
buretor airscoop was discussed with 
respect to the engine cowling. An- 
other unsolved problem in airscoop 
design was said to relate to the pro- 
peller effect. The work done by Ben- 
dix Aviation Corp. to determine what 
factors control intake airscoop form 
and location was reviewed. S.A.E. 
Journal, December 1941, pages 16-17. 
Turbo-Superchargers for Aero- 
planes. IandII. Dr. Sanford Moss, 
who has been responsible for the de- 
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PROTECTION today 
and PROGRESS tomorrow 


ct production ot. + of all. And from today’s mtense expérience will come progress...prop- 
rial of defense—at full capagie of meh and machines. This. ress for the peace to come, and the protection of that peace: 2 

today’s duty . . . the duty of all American industey-and of all Out of the lessons of from watplane designs .. will 

come new planes, greater planes, for the skyways of tomorrow. 


LOCKHEED CORPORATION ¢ BURBANK, CALIF OR 
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velopment of the turbo-supercharger 
in the United States offers notes on the 
principles of the operation of this type 
of equipment. Supercharging in gen- 
eral is discussed and _ turbo-super- 
chargers are explained. 

The history of turbo-superchargers 
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and the materials of their construction 
are noted. The method of super- 
charging for height is pointed out 
along with the power curves for geared 
and turbo-supercharges. The Aero- 
plane, November 7, 1941, pages 520- 
522, 5 illus. 


Aerodynamics 


Flight in Nature. Frank W. Lane. 
A discussion of the “structural wond- 
ers” of the wings of birds notes com- 
parative air speeds and concludes that 
insects are supreme masters of flight. 
Various investigations of bird and in- 
sect flight are noted including one on 
Myotis bats which concluded that the 
internal ear of the bat serves practic- 
ally as a “radio locator” when vision 
is completely obstructed. Flight, 
November 6, 1941, pages 316b-316d, 
317, 325, 8 illus. 

Gradient-Assisted Take-Off. R. 
Isermann and E. Beck. A report of 
take-off tests down slopes of various 
gradients reaching up to 35°. The ex- 
perimental results are compared with 
calculation. The efficiency of this 
method of take-off, together with its 
advantages and disadvantages, is ex- 
amined. 

It is concluded that this method of 
take-off is very economical, effective 
and reliable in operation. The ex- 
ample calculated, which was chosen 
intentionally to illustrate the develop- 
ment of the method, is said to show 
that this method of take-off is suffi- 
cient for the highest wing-loadings 
which are likely in the future. Azr- 
craft Engineering, March 1941, pages 
68-71, 75, 8 illus. 

An Approximate Method to Predict 
the Transition or “Flare” Flight 
Path in the Take-off or Landing of an 
Airplane. Omer Welling. The nature 
of the transition phase of the take-off 
and landing of an airplane is briefly 
discussed. It is shown that, in the 
usual case, the two maneuvers are vir- 
tually identical physically, since in 
each the airplane may be considered 
to be a free body being simultaneously 
accelerated by two mutually perpen- 
dicular forces between similar end 
conditions. 

It is also shown that the time his- 
tories of the two accelerating forces 
are in each case so interrelated that 
one determines the other and that 
therefore the pilot may control the 
time history of one of the forces di- 
rectly, in which case that for the other 
is automatically determined. Or, the 
pilot may indirectly control the time 
history of the other force through his 
direct control of the one, in which case 
the necessary time history for the di- 
rectly controlled force is automatically 


determined; but he cannot exercise in- 
dependent control over both forces in 
any case. 

Typical time histories of these forces 
have been obtained for one airplane in 
take-off and for two airplanes in land- 
ing by means of step-by-step integra- 
tion of the summation force equations 
which may be written. From these 
solutions it appears that the possible 
time histories which will satisfy a 
given set of end conditions lie within 
fairly narrow limits. 

Based upon a simple geometrical 
approximation to the form of these 
typical time histories, a method is pre- 
sented by means of which to predict 
the flight path in terms of the initial 
and final values of flight path and 
climbing or sinking speeds and of the 
thrust and/or drag characteristics of 
the airplane. Journal of the Aeronau- 
tical Sciences, November 1941, pages 
17-23, 4 illus. 

On Propeller-Tip Interference Due 
to the Proximity of a Fuselage. Al- 
bert Gail and Ho-Shen Lu. A theo- 
retic investigation of the periodic 
changes of the air forces acting on a 
propeller blade element that passes by 
the flanks of a fuselage nose. This 
forcing function known to excite vi- 
brations of propellers and airplane 
structure is harmonically analyzed. 
The strength of the fundamental har- 
monic and the relative strengths of the 
higher harmonics are found to be 
greatly dependent upon the location 
of the propeller plane downstream 
from the fuselage nose and upon the 
ratio of fuselage diameter to propeller 
diameter. 

The farther downstream the pro- 
peller is located behind the fuselage 
tip and the greater the fuselage diam- 
eter compared to the propeller di- 
ameter, the smaller is the intensity of 
the fundamental harmonic and the 
smaller is the relative importance of 
the higher harmonics of these pro- 
peller-tip excitations. The clearance 
between propeller-tip and fuselage 
flank is found to have comparatively 
little beneficial effect within the usual 
limits at the designer’s disposal. 

The simplifying assumptions of this 
analysis restrict the validity of the re- 
sults to fuselage shapes corresponding 
to a Rankine point-source half-body 
flow of axial symmetry and propeller 
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locations one fuselage diameter or 
more downstream from the fuselage 
bow. Experimental verification of 
this analysis and an investigation of 
oblique flow about the fuselage are 
said to be desirable. Journal of the 
Aeronautical Sciences, November 1941, 
pages 11-16, 9 illus. 

Theoretical Correction for the Lift 
of Elliptic Wings. Robert T. Jones. 
A method is presented for theoretical 
correction lift of elliptic wings. Treat- 
ment of the problem of the wing of 
finite span is on the basis of the two- 
dimensional theory, corrected for the 
effect of the wake. According to some 
approximate calculations (based on 
the lifting-line theory) made by the 
writer, the lift of the elliptic wing ap- 
proaches its final value more rapidly 
than would be suggested by the two- 
dimensional theory. Journal of the 
Aeronautical Sciences, November1941, 
pages 8-10, 3 illus. 

The Propagation of Sound Through 
the Atmosphere. B. Haurwitz. This 
article gives an elementary survey of 
the geometrical laws to which sound 
propagation through the atmosphere 
is subjected. In a calm atmosphere 
with decreasing temperature upward, 
the sound rays are bent upward. If 
the sound ray returns to the ground, 
the temperature must increase up- 
ward. A wind which becomes stronger 
with the elevation bends the sound ray 
back to the ground in the direction of 
the wind but increases the upward 
curvature of the sound ray in the op- 
posite direction. 

Thus, a region of audibility around 
a source of sound must be asymmetri- 
cal if itis due to the wind. Due to the 
curvature of the sound rays, aircraft 
can only be heard within a region well 
above the visual horizon, the so-called 
acoustical bowl. The zones of anoma- 
lous audibility around an explosion 
which are separated from the region of 
normal audibility by zones of silence 
are to be explained by high air tem- 
peratures, of about 340° absolute or 
more, at around 40-50 km. altitude. 
Journal of the Aeronautical Sciences, 


‘December 1941, pages 35-43, 8 illus. 


Air Law 


El peligro Aereo y la Defensa 
Militar y Juridica del Territorio (Air 
Attacks and Military and Juridical De- 
fense of the Country). Rene Gonzales. 
A study of modern aerial warfare, and 
of military and civil anti-aircraft de- 
fense; also the juridical side of air de- 
fense, with reference to international 
and national law. Revista de la 
Fuerza Aerea, July-August-September 
1941, pages 18-32. 

Nueva Legislacion Aeronautica 
(New Aeronautical Legislation). Edu- 
ardo Hamilton. Draft of new Chilean 
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aeronautical legislation which takes 
into consideration the public right (law 
and jurisdiction), as derived from in- 
ternational agreements ratified by the 
government of Chile. Revista de la 
Fuerza Aerea, July-August-September 
1941, pages 47-51. 


Air Policy 

Air Policy and Defense. Edward 
Warner. The vice-chairman of the 
Civil Aeronautics Board discusses the 
highlights of the problems associated 
with the operation of American air- 
craft in wartime. The performance of 
American military aircraft and the 
service they have given in England 
are reviewed in the light of considera- 
tions which determine the effective- 
ness of air power’s use. Aviation, 
December 1941, pages 48, 49, 186, 188, 
2 illus. 

Policy and the Air. J. C. Trewin. 
A discussion of the legislative argu- 
ments in both the House of Lords and 
the House of Commons in England 
which affected the air strength of 
England from the close of the first 
World War to the beginning of the sec- 
ond. Aeronautics, August 1941, pages 
56-58. 

The Business of the Air Ministry. 
J. M. Spaight. A study of the func- 
tion, structure and operation of the 
British Air Ministry. Aeronautics, 
August 1941, pages 35, 36, 1 illus. 

Our Warplanes Are Best. Brig. 
Gen. George C. Kenney. The assist- 
ant chief of the Army Air Corps Ma- 
teriel Division at Wright Field answers 
typical criticism of United States’ 
military aircraft by self-styled experts. 
He calls the planes we are getting to- 
day the best in the world. Some of 
the problems in maintaining top notch 
aircraft types by constant improve- 
ment of construction and design are 
described. Flying and Popular Avia- 
tion, December 1941, pages 32-34, 68, 
96, 97, 8 illus. 

Stop Japan Now. James R. Young. 
A former newspaperman in the Orient 
outlines the nature of the Japanese 
threat to American possessions in the 
Far East and advocates that the 
United States ‘‘call Nippon’s bluff.” 


The writer minimizes the strength of 


Japanese military aviation and sug- 
gests that Japan is in a precarious 
situation in face of the Russian turn 
against the Axis and the proximity of 
American air bases. Flying and Popu- 
lar Aviation, December 1941, pages 
14-17, 58, 62, 14 illus. 

The Question of a Separate Air 
Force. Cy Caldwell. The writer re- 
plies to articles written recently by 
Rear Admiral H. E. Yarnell and Maj. 
George Fielding Eliot, opposing the 
creation of an independent air force. 
Aero Digest, December 1941, pages 
70, 73, 74. 


Air Power 


Russia’s Air Force. An estimate of 
the Russian Air Forces, offering notes 
on the influence of foreign design and 
descriptions of the military aircraft 
types now in service. Russian air 
strength, still an uncertain factor, is 
credited with something like a total of 
15,000 aircraft, 45 per cent being 
heavy and light bombers, 40 per cent 
fighter and 15 per cent reconnaissance. 
Flight, October 23, 1941, pages 274- 
276, 6 illus. 

The Netherlands Indies Are Ready. 
Maj. Gen. L. H. Van Oyen. The 
chief of the Dutch Air Force in the Far 
East describes preparations made in 
that area to resist attack. Noting 
that there are many natural deter- 
rents to invasion in the Dutch Indies 
he gives an account of the military 
weapons being provided to back up this 
protection. Equipment and facilities 
of the air forces are described. Flying 
and Popular Aviation, December 1941, 
pages 18-20, 70, 72, 9 illus. 

Desarrollo de la Aviacion y La 
Fuerza Aerea (Development of Avia- 
tion and Air Power). Dario Mujica. 
An outline of the history of aeronau- 
tics, and of the development of mili- 
tary aviation in various countries, 
with special consideration of Chile. 
Revista de la Fuerza Aerea, July- 
August-September 1941, pages 5-17. 

Empleo del Avion Como Elemento 
Ofensivo (Use of the Airplane as an 
Offensive Element). Oscar Herreros. 
A technical analysis of the use of air 
power as an offensive weapon, and its 
results shown so far in the present war. 
Revista de la Fuerza Aerea, July- 
August-September 1941, pages 73-84. 


Air Transport 


Civil Aviation Continuity. R. Bren- 
ard. A history of the creation and de- 
velopment of the Koninklijke Maat- 
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segappij voor Nederland en Kolonein 
N.V., (KLM) tracing its progress from 
1920 to the present. Aeronautics, 
August 1941, pages 38-42, 12 illus. 

Ocean Air Transport. Juan T. 
Trippe. A reprint of the entire text of 
the 29th Wilbur Wright Memorial 
Lecture delivered before the Royal 
Aeronautical Society in London on 
June 17, 1941. The work reviews the 
history and progress of the Pan Ameri- 
can Airways system, presenting its de- 
velopment in equipment, its expan- 
sion in service area and the improve- 
ments in technique and training which 
have marked the company’s expansion 
since 1927. The Journal of the Royal 
Aeronautical Society, September 1941, 
pages 286-315, 19 illus. 

Light Ships and Commercial Avia- 
tion. Bill Mitcham. A review of the 
potentialities of the light airplane for 
commercial transport service. Their 
use already as equipment for feeder 
lines is noted with comments on the 
success of such operations. Dixie Air 
News, November 1941, pages 18, 19, 
1 illus. 

Status of the Air Transport Indus- 
try. W. A. Patterson. The president 
of United Air Lines surveys the pres- 
ent status of the air mail, passenger 
and express business of the United 
States, comparing its progress with 
that of the automobile industry during 
a parallel period a generation ago. 
Aero Digest, December 1941, pages 
128, 129, 1 illus. 

The Future of Civil Aviation. This 
memorandum, presented by North- 
Eastern Airways, Limited, examines 
the advisability of control by an inter- 
national body and a leading role on 
the part of Great Britain as alternative 
solutions to the problem of directing 
the future of civil aviation. The steps 
to be taken under either policy are 
outlined and the pros and cons of each 
are reviewed. Flight, November 6, 
1941, pages 318-321, 2 illus. 


Airplane Description 


Franklin-Powered Monocoupe. De- 
scription of the Model 90AF Mono- 
coupe which is similar to its prede- 
cessor models except for the installa- 
tion of the 90 hp. horizontally opposed 
Franklin engine and other structural 
and aerodynamic refinements to im- 
prove its performance. Aero Digest, 
December 1941, page 236, 2 illus. 

The Blackburn Botha. PartI. W. 
E. Goff. From the engineer’s view- 
point the Blackburn Botha is a par- 
ticularly interesting airplane, owing to 
its novel type of wing construction and 
the comprehensive manner in which it 
has been tooled up for interchangeable 


production. Constructional details of 
the Botha and methods employed in 
construction and assembly are shown 
in a series of illustrations. 

Designed as a_ general-purpose 
torpedo-bomber, the Botha is a high- 
wing cantiliver monoplane of all- 
metal construction, powered by two 
Bristol Perseus Mark XA sleeve-valve 
engines. First produced in 1939, the 
Botha was built to a specification 
which was rendered obsolescent by the 
defeat of France and consequent tac- 
tical and strategical changes which be- 
came necessary. Since its withdrawal 
from first-line service, the machine has 
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been employed as an _ operational 
trainer. Aircraft Production, Novem- 
ber 1941, pages 26-39, 35 illus. 


Morrow Plywood Trainer. Brief 
description of the Morrow plastic- 
bonded plywood training airplane. 
The secondary trainer is powered with 
175-hp. horizontally operated  6- 
cylinder lycomingengine. Ithasa top 
speed of 165 m.p.h. Aviation, De- 
cember 1941, page 107, 4 illus. 

Britain’s New ‘‘Heavies.” A de- 
scription of the long range, heavy 
bomber types being increasingly used 
bythe British. This type was pioneered 
by the United States Army Air Corps. 
Comparisons are made of some of 
these British ship types with the Boe- 
ing Flying Fortress. Aviation, De- 
cember 1941, pages 104, 105, 218, 6 
illus. 

Avro Manchester. A brief descrip- 
tion of the Avro Manchester heavy 
bomber as seen through photographs 
of the airplane in flight and at rest, 
and of the interior arrangement. 
Flight, November 13, 1941, pages 339- 
341, 10 illus. 

Een Toestel, dat zijn tijd ver 
vooruit was (An Airplane Which Was 
Far Ahead of Its Time). At the 15th 
Paris ‘Aviation Salon” in 1936 ex- 
hibits of the largest airplane factories 
of Europe were represented; but none 
of them received so much attention as 
the Fokker exhibit. It included the 
Fokker G-1 which 5 years later became 
the prototype of the best known 
fighter planes. 

This article gives detailed construc- 
tion data and specifications of this 
famous airplane, and concludes with a 
description of one of the test flights 
during which diving speeds of 650 
kilometers were reached (in 1936). 
Luchtvaart, October 7, 1941, pages 
366-368, 382, 5 illus. 

An Airacobra Squadron. The Bell 
Airacobra is described as it is used by 
an R.A.F. Fighter squadron. Flight, 
October 23, 1941, pages 281-283, 9 
illus. 

Stirling Squadron. A description of 
typical operations of a bomber squad- 
ron using Short Stirlings gives some 
indications regarding the equipment 
and performance of this aircraft type. 
Flight, October 23, 1941, pages 276c— 
278, 10 illus. 

High Jump Fighter. Description of 
the Curtiss 21-B Cyclone-engined in- 
terceptor-fighter. Aeronautics, Aug- 
ust 1941, pages 51, 52, 3 illus. 

“Cooked” Craft. I.N.Terry. De- 
scriptive information on the Langley 
twin-engined low-winged lightplane. 
Flying and Popular Aviation, Decem- 
ber 1941, pages 23, 66, 96, 2 illus. 

The New Handley Page. A some- 


what detailed description of the in- 


PERIODICALS 


The trregularity of re- 
cetpt of publications from 
abroad necessitates the re- 
view of articles in issues 
several months late. This 
ts done to provide readers 
with information regard- 
ing foreign technical prog- 
ress as Soon as the issues 
are available in the United 
States. 


terior arrangement and equipment of 
the new Handley Page heavy bomber. 
Data on design are also given. The 
Aeroplane, November 7, 1941, pages 
506, 507, 5 illus. 

World’s Deadliest Fighting Ship. 
A brief, general description of the Bell 
Airacobra, mostly concerning its ar- 
mament and fire power. Popular 
Science, November 1941, pages 73, 74, 
6 illus. 

New Planes for Ocean Travel. 
David M. Stearns. A brief descrip- 
tion of American Export Airlines’ new 
Vought-Sikorsky flying boats which 
are near completion and expected soon 
to go into transatlantic commercial ser- 
vice. Some of the newest aids to 
transocean flying which are installed 
in these airplanes are characterized. 
Popular Science, November 1941, 
pages 81-83, 7 illus. 


America’s Newest Birds of War. 
Julian Leggett. A review of the new- 
est airplanes added to the equipment 
of the Army and Navy air services. 
Various improvements and innova- 
tions marking these aircraft as su- 
perior to their predecessors are noted. 
Popular Mechanics, December 1941, 
pages 17—24, 176, 18 illus. 


Continental Design Competition. 
Description of the two winning de- 
signs in the 1940 Continental Aircraft 
Design Competition held annually by 
the Continental Motors Corp. for 
Junior Aeronautical Engineering stu- 
dents at the University of Detroit. 
The first prize winner is a four-place 
high wing monoplane designed by 
Henry T. Gieryn, the second prize 
winner, a tapered, high-wing mono- 
plane called the Cloud Cruiser, sub- 
mitted by Frank Lewand. Aero Di- 
gest, December 1941, pages 148, 150, 
278, 4 illus. 


A German Long-Range Seaplane. 
The principal feature of interest in the 
Blohm and Voss Ha.139 4-engine float 
seaplane, shown in a number of 
photographs, is the single-spar wing 
construction. Thestructure is claimed 
to be strong, light, and easy to manu- 
facture. A tubular spar is used which 
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takes all torsion, bending and con- 
centrated loads; the ribs are very 
light as they are only required to 
carry direct air loads. 

Hollow spar is claimed to be par- 
ticularly advantageous for a machine 
of this description because catapult 
points can be welded directly to it; 
while the concentrated fatigue loads 
likely to be transmitted. from the 
floats and compression-ignition en- 
gines can be taken directly by the 
spar, without the careful dispersal nec- 
essary with a stressed-skin structure. 

Another claim made for this type of 
wing structure is that, once the spar 
has been made and the rib fixtures at- 
tached, the spar itself can be used as 
the main member for the assembly of 
the main plane. Wings on the Vogt 
principle have been built for a number 
of airplanes, varying in size from the 
Ha.139 (96 ft. 9 in.) down to a small 
experimental monoplane with a. span 
of only 19 ft. 8 in. 

Engines are the 510-hp. Junkers 
Jumo 205 6-cylinder, vertically op- 
posed piston, liquid-cooled, compres- 
sion-ignition type, and are fitted with 
Hamilton Standard (Junkers License) 
variable-pitch propellers. Two forms 
of engine mounting are illustrated. In 
both cases typical German semi- 
cantilever mountings are used. It is 
not known whether any of the Blohm 
and Voss types have been put into 
production, but it seems certain they 
were a government-financed experi- 
ment, not only into conditions on the 
Atlantic routes but also in the de- 
velopment of long range commerce- 
raiding airplanes. Aircraft Engineer- 
ing, August 1941, pages 218-220, 11 
illus. 


German Aeroplanes in Service 
VIII-XI. Continued weekly columns 
containing drawings and descriptions 
of the types of German aircraft now in 
service. Intended as a useful guide to 
German aeronautical design, the col- 
umn presents available data on the 
type, crew, armament, dimensions 
weights and performance of each air- 
plane. The Aeroplane, October 17, 


- 1941, page 431, 6 illus.; October 24, 


1941, page 451, 5 illus.; October 31, 
1941, page 483, 6 illus.; November 7, 
1941, page 509, 6 illus. 


The Hard Hitting Hurricane. Notes 
on the improvements and the modi- 
fications made in the Hawker Hurri- 
cane since its inception, as an airplane 
type. Hurricane characteristics are 
compared to those of other fighters, 
both British and German, and notes 
are rendered on the reasons for modi- 
fications performed on the design. 
The Aeroplane, October 17, 1941, 
pages 419-421, 5 illus. 


The Bell Airacobra. A description 
of the Bell Airacobra in the version 
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THEY SEE BETTER 
WITH RANGER 


Today’s training tempo . .. busy runways . . . aprons and 
taxiways crowded ...novices at the controls... makes good 
taxiing visibility a prime necessity. Ranger’s six air-cooled, 
inverted cylinders in line permit ample propeller clear- 
ance, yet a cowling so closely streamlined up to the hub as 
to provide a clear view forward and downward for the 
pilot in either cockpit. 

Ranger’s light weight enables both cockpits to be set 
well forward. Hence a student, even in the rear cockpit as 
shown in this actual photograph, can see ahead and be- 
low, where he needs to see, in incomparably superior 
fashion. 

Through thousands of hours every busy day, hundreds 
of Fairchild M-62 Ranger-powered Trainers (the Army’s 
PT-19) thus waste less time pussyfooting on the ground, 
spend more time profitably training in the air. 


With Ranger there can be 
no compromise with quality. 


RANGER 


AIRCRAFT ENGINES 


Farmingdale, L.1., N. Y. + Div. of Fairchild Engine & Airplane Corp. 
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with which a British squadron of 
single-seat fighters is now equipped 
and on active service with the R.A.F. 
Fighter Command. The Aeroplane, 
October 24, 1941, pages 448, 449, 4 
illus. 

The Morrow Trainer. Description 
of the Morrow Victory trainer, a two- 
place low-wing monoplane powered by 
a 175 hp. Lycoming engine. The en- 
tire structure of the airplane is of 
plastic-bonded plywood, and _ the 
method by which it is produced is out- 
lined. Aero Digest, December 1941, 
pages 231, 235, 6 illus. 

The Northrop ‘‘All-Wing”’ Airplane. 
John K. Northrop. The president of 
Northrop Aircraft, Inc., and designer 
of the Northrop “flying wing” airplane 
reviews the background out of which 
the design was developed, including 
data on the first Northrop wing, ini- 
tiated in 1923 and first flown in 1928. 
Unlike the new “all-wing” airplane, 
the earlier model had movable tail 
controls on outrigger booms and had 
but one engine. The essential prin- 
ciple behind the design of the new air- 
plane is explained. Aviation, Decem- 
ber 1941, pages 82, 83, 184, 202, 6 
illus. 


Airports 


Recent Improvements in Airports 
Vital to Defense. A survey of en- 
largements and improvements made 
in key defense airports throughout 
the United States. This includes 
facilities developed in the Connecticut 
manufacturing district, at Baton 
Rouge, La., Spokane and Yakima, 
Washington and Clover Field, Santa 
Monica, California. Aero Digest, De- 
cember 1941, pages 77, 78, 81, 82, 166, 
9 illus. 

Bombers to Britain. E. Muller. A 
gigantic Newfoundland airport, loca- 
tion undisclosed, is described as 
world’s biggest airport, and one of the 
strategic spots in U.S. national de- 
fense. Work of transatlantic pilots 
who ferry bombers to England is de- 
scribed. Possibilities of the New- 
foundland airport as a peace-time 
junction and forwarding point for 
transatlantic traffic are discussed. 
Scientific American, November 1941, 
pages 247-249, 2 illus. 

Airport Dollars and Sense. A. W. 
Bernsohn. Calling an airport a busi- 
ness establishment, the writer points 
out that operators should handle it ac- 
cordingly. He discusses sources of in- 
come and methods for scaling fees. 
Flying and Popular Aviation, Decem- 
ber 1941, pages 38-41, 1 illus. 

Can America Build Enough Air- 
ports. P. O’Malley. An analysis of 


the program for building 4,000 air- 
ports throughout the continental 
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United States to provide facilities for 
our expanding air forces. Some of the 
newer methods for the clearing and 
levelling of ground, and the construc- 
tion of buildings and runways are de- 
scribed. Popular Science, December 
1941, pages 102-107, 16 illus. 

Progressive Design for a Major Air- 
port. A.B. Lambert. A presentation 
of five possible runway layouts for a 
typical major airport. All of these are 
for the same site. They begin with a 
simple system and become increas- 
ingly intricate, until the last presenta- 
tion covers two-way landing and taxi 
facilities in all directions. Aero Di- 
gest, December 1941, pages 56, 222, 5 
illus. 
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Through German Eyes. Commen- 
tary notes on details of the armor and 
armament on British Aircraft as de- 
scribed by a German engineer in an 
article in Luftwissen, August 1941. 
The analysis of this equipment on 
British airplanes brought down in 
Germany contains, it is said, a certain 
amount of hitherto unpublished in- 
formation regarding thickness and 
amount of armor plate used. But 
some of the armament details reported 
are said to be far from accurate. 
Among the airplane types, the equip- 
ment of which is discussed, are the 
Supermarine Spitfire, Hawker Hurri- 
cane, Fairey Battle, Bristol Blen- 
heim, Handley Page Hampden, Vick- 


A head-on view of the Northrop “Flying Wing.” 


Armament 


I Design Bombs. Hector Bolitho. 
An interview with Air Commodore 
Huskinson, the R.A.F.’s expert on the 
design of aerial bombs. He discusses 
air missiles, their construction, design 
and use. He points out the difference 
between the German and English 
bombs, indicating that their dissimi- 
larities in basic design indicate a con- 
trasting philosophy in the conduct of 
warfare. Air Trails, November 1941, 
pages 10-13, 28, 10 illus. 

The Development of the Airacobra. 
The various design stages in the de- 
velpment of the Airacobra are re- 
viewed with particular attention to 
the armament and the manner in 
which its perfection affected succes- 
sive design modifications of the air- 
plane. It is noted that the original de- 
sign, which incorporated a 37-mm. 
cannon, has been superseded by one 
20-mm. cannon which has a far higher 
rate of fire, two 0.50 guns on the fusel- 
age and four 0.300 machine-guns in 
the wings. The two applications are 
fundamentally different, the former 
being a ground strafer, the latter being 
a fighter. Details on the present ar- 
mament of the Airacobra and some 
figures on the engine and airplane 
specifications are given. The Aero- 
plane, October 31, 1941, pages 476- 
479, 4 illus. 


ers Wellington and the Armstrong- 
Whitworth Whitley V. Flight, Nov- 
ember 13, 1941, pages 343-345, 4 illus. 


Avigation 

Navigating Our Big Bombers. Sloan 
Taylor. An explanation of the navi- 
gator’s function in the modern long- 
range bomber, given in an account of a 
theoretical attack on an enemy air- 
craft carrier unit, 1,500 miles out in 
the Atlantic. Air Trails, November 
1941, pages 20, 21, 30-32, 1 illus. 

You Can’t Miss It. Idell Durrett 
Hays. An explanation of the source, 
composition and use of Civil Aero- 
nautics Authority maps and the care 
that is taken to keep them up to date 


‘and completely informed on changes 


in contour which are constantly occur- 
ring. Air Trails, October 1941, pages 
19, 26, 28, 1 illus. 

Navigation Flight Training. Warren 
C. Youngclaus. A study of a system 
by which the student pilot carries the 
avigation he has learned on ground 
into the air and makes it an actual 
part of his flying. The article suggests 
that the ground avigation training 
consists of three periods: one devoted 
to familiarization with the instruments 
and their functions, a second to the 
conditions under which the student 
will be expected to work in the future, 
and a third to graphical solutions and 
the use of mechanical computers. 


This should be followed by actual 
cross-country practice with an instruc- 
tor who checks the student’s applica- 
tion of the material he has learned on 
the ground. The article offers points 
for instructors to remember in giving 
cross-country avigation training, as 
well as the basic factors which the in- 
structor must watch to judge whether 
or not the student is applying to the 
fullest possible extent the material he 
has learned on ground. Aero Digest, 
December 1941, pages, 66, 68, 227, 8 
illus. 


Eenvoudige Navigatie ten dienste 
van de Sportvliegers (Simple Naviga- 


tion for Sports Flyers). J. W. Ver- 
hoeven. The twelfth installment of 
this series treats of dead reckoning 
and gives calculation examples. Lucht- 
vaart, October 7, 1941, pages 380, 381. 


Business and Finance 


Aviation’s Changing Trends. Selig 
Altschul. A continued discussion by 
this writer on aviation finance treating 
of the current position of airline securi- 
ties as related to Civil Aeronautics 
Board regulation of the industry and 
its effect on airline earnings. Avia- 
tion, December 1941, pages 126, 214, 
1 illus. 


Design 


The Small Airplane and Its Power 
Plant. W.B. Stout. Opening with a 
discussion of the writer’s work in de- 
veloping a light airplane of stainless 
steel construction, most of this paper 
is devoted to a description of his new 
engine which is being developed in an 
effort to achieve the ultimate goal of a 
100 hp. engine to weigh 100 lbs. and 
cost $100. It is designed around the 
multiple crank shaft introduced some 
years ago by Jules Dusevoir. 

The engine is treated as an interest- 
ing experiment and not as an accepted 
fact at this time. Much operational 
testing remains to be done before the 
many novel features will be brought 
to the point of wide acceptance. 
S.A.E. Journal, December 1941, 
pages 52, 53. 

Development of the Ercoupe. Fred 
E. Weick. The chief engineer of En- 
gineering and Research Corporation 
explains the development and back- 
ground of the Ercoupe, pointing out 
the objectives sought and the manner 
in which they were accomplished. De- 
velopment of a two-place airplane par- 
ticularly suited to the needs of the 
private flyer was the aim of the design 
of the ““Ercoupe.”’ This was done by 
making it unusually simple and easy 
to fly, quick to learn to fly, and free 


from the difficulties associated with, 


stalling and spinning; it was also to 
have a good field of view for the pilot, 
and a cruising speed of 100 m.p.h. 
with a low-powered engine. 

The development of such a plane 
began ten years ago when a small 
group of engineers at the N.A.C.A. 
Laboratories at Langley Field started 
a private study that resulted in the 
construction of the W-1 and W-1A ex- 
perimental airplanes having certain 
unconventional features: the tricycle 
landing gear with castering nose 
wheel, steerable if desired; suitable 
longitudinal and lateral stability with 
definitely limited upward elevator 


travel to prevent loss of control due to 
stalling and spinning; a glide-control 
flap; two-control operation using pitch- 
ing and rolling controls. 

The problem in the case of the Er- 
coupe was to produce a salable low- 
powered airplane of good performance 
and attractive appearance that incor- 
porated the ease of handling and other 
special characteristics that had been 
developed in the previous experimen- 
tal planes. Characteristics of the final 
design provided with a 65 hp. Conti- 
nental motor were obtained by a long 
succession of flight tests, modifica- 
tions, and more flight tests. Some of 
the trials and the changes that have 
been made in the design in order to 
obtain the flying and handling quali- 
ties desired are described. S.A.E. 
Journal, December 1941, pages 521- 
531, 14 illus. 

Post-War ‘‘Family” Aircraft. Notes 
on the type of private airplane likely 
to be evolved after the present war. A 
four-place model to sell at around 
$1,500 is the aim of General Motors 
Corporation. A suitable type of en- 
gine is already on test at the General 
Motors research laboratories. Also 
noted is the all-plastic airplane of the 
Langley Aviation Corporation. Flight, 
October 30, 1941, page 296a, 2 illus. 

The Tailless Again. A brief de- 
scription of the new Northrup flying- 
wing, prefaced by a review of earlier 
design theories and efforts in the direc- 
tion of such a development. Flight, 
November 13, 1941, pages 337, 338, 3 
illus. 

Unto Caesar. A review of the evo- 
lution of the 8-gun fighter, explaining 
how the Hurricane and Spitfire came 
to be adopted for fighter types. Flight, 
October 23, 1941, pages 279, 280, 2 
illus. 

Wing-Weight Estimation. C. R. 
Englebry. A paper presented by the 
weight engineer of Lockheed Aircraft 
Corporation at a recent meeting of the 
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Society of Aeronautical Weight Engi- 
neers at Los Angeles. The writer out- 
lines the effect of various items which 
influence wing weight, and develops a 
basic formula whereby all conditions 
are considered. It takes into account 
variations due to wing loading, span, 
thickness, taper ratio, load factor and 
material. Though complex in deriva- 
tion, its application is said to be simple. 
Flight, October 30, 1941, pages 301- 
304, 3 illus. 

Supporting the Slip-Wing. An in- 
terview with Noel Pemberton-Billings 
in which he replies to a previous inter- 
view with Major R. H. Mayo on the 
comparative merits of the Mayo Com- 
posite and the Slipwing. The two 
theories of assisted take-off are com- 
pared in terms of production cost and 
operating efficiency. Aeronautics, 
August 1941, pages 59, 60, 2 illus. 

The Tricycle Undercarriage for 
Ship-Borne Fighters. Gordon White. 
A comparative examination of the tri- 
cycle and bicycle design of landing 
gear, indicating some of the char- 
acteristics in favor of the three-wheel 
arrangement which should make it 
suitable for shipboard use. Aero- 
nautics, August 1941, pages 72, 75, 
76, 79, 7 illus. 

Correct Design of Rigid Structures. 
Otto Gottschalk. A discussion of 
structure analysis for correct design of 
rigid structures. The writer assumes 
that statics as well as other branches 
of applied natural science need the 
visual experiment as a logical and true 
guidance toward efficient and correct 
methods of structural analysis, avoid- 
ing unnecessary complications and 
correcting erroneous interpretations. 

As an example, the simple visual ex- 
periment presented for crossed beams 
brings out statical conditions that 
are not being taken into consideration 
generally, in spite of their importance 
for the economy and safety against 
loads and particularly shocks in floor 
and vault design. At the same time it 
gives the natural basis for designing 
two or four-way reinforced slabs. 

It is said that the simple equations 
given represent all the mental tools 
necessary for the correct analysis of 
structures; they give results which at 
present are obtained by the most ad- 
vanced abstract methods and only by 
a long series of balancing moments or 
rotations. 

Schemes guiding to proper applica- 
tions of. the visual experiment are 
given and the conveniences shown of 
working with fixed points and of 
analyzing portal structures as straight 
continuous beams. Journal of The 
Franklin Institute, December 1941, 
pages 553-578. 

Stainless Steel Movable Control 
Surfaces. George G. Cudhea. The 
general problems affecting the struc- 
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tural design of movable control sur- 
faces are discussed. The need for 
more adequate specifications for the 
degree of rigidity of the control surfaces 
is emphasized. Curves are shown 
illustrating the effect of hinge location 
on the weight of dynamically balanced 
surfaces. The use of light airplane 
fabric for movable control surfaces is 
suggested. 

A short history of stainless steel con- 
trol surfaces is given. Photographs, 
weight and dynamic balance data are 
presented for some typical designs. 
Deflection data and buckling stresses 
are shown for tests of ten varying 
shapes of symmetrical and unsymmet- 
rical leading edge stainless steel nose 
boxes. 

The theory of torsion bending of 
open sections is discussed and has been 
applied to the results of tests on thir- 
teen nose box cutouts with varying 
thicknesses and widths of flanges. The 
specimens tested consisted essentially 
of simple channels restrained at the 
ends by three typical leading edge 
sections. 

Comparative weight studies are 
presented for the rudders of two large 
high speed airplanes as designed in 
aluminum alloy and stainless steel. 
Calculations showing the relative 
strengths, rigidities and weights of 
these surfaces are included. Journal 
of the Aeronautical Sciences, December 
1941, pages 44-55, 13 illus. 

How to Determine Range. Peyton 
Autry. Of increasing importance both 
to designers and owners of airplanes is 
the problem of range. This article 
furnishes simple methods for range 
calculation. Flying and Popular Avia- 
tion, December 1941, pages 51, 92, 1 
illus. 

Lofting Problems of Streamlined 
Bodies. Carter M. Hartley, Roy A. 
Limong and Edgar Schmued. Astudy 
of the method for laying out fuselage 
lines by the graphical and analytical 
establishment of second degree curves. 
This approach was developed and ap- 
plied by the lofting department of 
North American Aviation. Aero Di- 
gest, December 1941, pages 184, 188, 
190, 283, 6 illus. 


Engines 


Avgasenergiens Utnyttjande Pa 
Fiygmotorer (Utilization of Exhaust 
Gas Energy in Aircraft Engines). Tore 
Edlen. A review of exhaust gas tur- 
bines, the possibility of their applica- 
tion, and the most important problems 
arising from their use. This first 
article of the series deals with exhaust 
gas turbines in general. Flyg och 


Motor (Technical Supplement) Flygn- 
ing, October 1941, pages I-VI, VIII, 
11 illus. 
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Combustion Research in the U.S.A. 
Ernest F. Fiock. A review of past 
progress, present work and future 
trends in combustion research in the 
United States. The writer stresses 
throughout the need for coordination 
of combustion research and for co- 
operative support of a continuing pro- 
gram of study. Practical accomplish- 
ments in the field are said to have far 
outdistanced the development of theo- 
rectical aspects. Aircraft Engineer- 
ing, August 1941, pages 221-224, 6 
illus. 

A German View on Allied Engines. 
P. Koetzschke. Report (translated in 
full from Luftwissen) on five English, 
three French and two American- 
manufactured airplane engines. Air- 
craft Engineering, September 1941, 
pages 149-152, 4 illus. 

Oxygen-Boosting of Diesel Engines 
for Take-Off. P. H. Schweitzer and 
E. R. Klinge. A report of practical 
conclusions drawn from an investiga- 
tion of oxygen boosting of a Diesel en- 
gine. Airplanes require about one- 
third more power during take-off than 
in flight. In Diesel-engined airplanes, 
size of the engine could be reduced by 
25 per cent by feeding oxygen into the 
intake air during the take-off. Apply- 
ing the results of the experiments to a 
transport airplane shows the possible 
weigh saving with various oxygen 
boosts. Curves are based on 6,000 
cruising horsepower and an estimated 
engine weight of 2 lbs./hp. 

For take-off, 8,000 hp. are neces- 
sary. To supply the additional 2,000 
hp., 200 lbs. of oxygen are fed into the 
intake air during the take-off. The 
volume of 2,000 Ibs. of liquid oxygen is 
approximately 20 gal. Standard liquid 
air containers of 55-litre capacity 
weigh 75 lbs. Therefore, weight of 
the oxygen and container is 350 lbs., 
while possible saving in engine weight 
is 4,000 lbs. The weight per take-off 
horsepower is thereby reduced from 
2 lbs. to 1.54 Ibs. The calculation is 
tabulated. 

Oxygen addition may be used for 
starting Diesel engines. Raising of the 
oxygen concentration from the normal 
21 per cent to 45 per cent was found to 
be equivalent to a raise of approxi- 
mately 10 cetane numbers, as far as 
starting is concerned. Five per cent 
increase in oxygen concentration 
eliminated exhaust smoke completely. 
The Engineer, August 8, 1941, pages 
90-92, 22 illus. 

1,500 h.p. Ford V-12. Harry Wilkin 
Perry. Details are given on the new 
air-cooled engine being developed by 
the Ford Motor Company. It is said 
that the incorporation in the design of 
direct fuel injection and turbo-super- 
charger will provide a really up-to- 
date motor. It is noted that the Ford 


outlined in brief. 


engineers are apparently not suffi- 
ciently convinced of the superiority of 
the sleeve valve to include it in the de- 
sign. Flight, November 13, 1941, 
pages 338g, 338h, 2 illus. 

Laboratory Control for Ranger En- 
gines. Clinton B. F. Macauley. A 
discussion of the manner in which ex- 
tensive laboratory control of materials 
and methods makes for constant im- 
provement in quality and performance 
of Ranger Aircraft engines. Aviation, 
December 1941, pages 108, 109, 190, 
192, 10 illus. 


Flight Technique 


Theory of the Turn. Lieut. Laur- 
ence F, Motl. An explanation of the 
physics and aerodynamics involved in 
turning an airplane, given from the 
viewpoint of the flying instructor who 
must explain this to students. Aero 
Digest, December 1941, pages 210, 
213, 214, 3 illus. 

The Pylon Eight. John R.: Hoyt. 
An explanation of the manner in 
which to accomplish the pylon eight, 
one of the most difficult flight test 
maneuvers. Its factors and the pro- 
cedure for it are described. Flying 
and Popular Aviation, December 1941, 
pages 45, 46, 74. 

I Learned About Flying From 
That!—No. 31. Devon Francis. A 
description of one of the writer’s ex- 
periences in learning to fly “the hard 
way.” The account involves a problem 
of navigation and threatening weather. 
It is suggested that it is best not to try 
and beat such weather—the smart 
pilot will stay on the ground. Flying 
and Popular Aviation, December 1941, 
pages 46, 80, 83. 


Flight Testing 


Testing the World’s’ Biggest 
Bomber. Lt. Col. Stanley M.Umstead. 
Some of the tests to which the Douglas 
B-19, largest military airplane in the 
world, is being put in order to rate and 
gage its capacities and limitations are 
Popular Mechanics, 
November 1941, pages 28-31, 172, 
173, 9 illus. 


Fuels and Lubricants 


Extreme Pressure Lubricants. G. 
L. Simard, H. W. Russell, and H. R. 
Nelson. Lead naphthenate plus free 
sulphur oils on metal surfaces tend to 
form lead sulfate under mild treat- 
ments (low temperatures, short heat- 
ing periods, or low loads) and lead sul- 
fide under more severe conditions. 
Surfaces of hypoid gears operated 
20,000 miles exclusively in this lubri- 
cant consisted mainly of iron oxide 
and a phase believed to be a leadrick 
form of lead sulfide. 
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“WAR DRESS” by John Hammer 


WAR DRESS... High flying, with oxygen gear, is a dressy affair. Oxygen- 


fed men and supercharged engines rule the upper air... and 


none will fly higher than the elite pilots of the Army’s interceptor 


commands in mighty 2,000-h.p. Republic P-47 Thunderbolts. 


Republic Aviation Corporation, Farmingdale, Long Island, N. Y. 


iy REPUBLIC AVIATION 
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Lead naphthenate oils produced an 
amorphous film on metals of either 
adsorbed lead naphthenate or of an 
oxidized product of lead naphthenate. 
Iron surfaces treated with free sulphur 
oils formed a superficial film of iron 
oxide. Results are discussed in light 
of recent theories of boundary lubri- 
cation. Industrial and Engineering 
Chemistry (Indus. Edition), November 
1941, pages 1352-1359, 4 illus. 

Response of Aircraft Fuels to Tetra- 
ethyllead. A. G. Cattaneo and A. L. 
Stanly. The ethyl blending chart for 
evaluating lead response of gasolines 
in the A.S.T.M.-C.F.R. engine has 
been extended into the region above 
100 octane number. Extension is con- 
sistent with the original chart in that 
the line representing the response of a 
given fuel is continuous and of con- 
stant slope throughout its length. The 
extended chart permits a quantitative 
measure of lead susceptibility through- 
out the range from 0 octane number to 
iso-octane plus 3 ce. of tetraethyllead 
per gallon. Industrial and Engineer- 
ing Chemistry (Indus. Edition), No- 
vember 1941, pages 1370-1373, 8 illus. 

Home-Produced Fuels for Oil En- 
gines. Report of an investigation on 
the possibilities of providing and util- 
izing home-produced fuels for Diesel 
engines. Tests covered straight prod- 
ucts and the increase in their useful- 
ness by increased doping or blending. 
Bench tests were carried out on a 
single-cylinder engine. 

In calculating test results, the volu- 
metric efficiency of the engine was 
taken as 0.86 at 700 r.p.m. and the 
ratio of the specific heat as 1.35. A 
graph shows relation between critical 
ignition temperatures of the various 
fuel blends and the engine compres- 
sion ratio under running temperature 
conditions. The Engineer, August 29, 
1941, pages 138-140, 1 illus. 

Aviation Vapor-Lock  Investiga- 
tion—Cooperative Fuel Research Com- 
mittee Report. A review of a paper 
supported by illustrating slides detail- 
ing the current work of this committee. 
It is brought out that test procedures 
have been further developed and in- 
vestigation has been carried into the 
hydraulic liquid field in addition to 
fuel research. S.A.E. Journal, De- 
cember 1941, page 54. 

Development of Oil Dilution. T. 
W. Siers. A description of the oil dilu- 
tion system for the starting of aircraft 
on the bush routes in cold weather. 
Details are given on the cold weather 
starting device invented in the United 
States and adapted by T. W. Siers for 
successful use in northern Canada. It 
is based on the Worth principle of oil 
dilution for aircraft engines. Cana- 


dian Aviation, October 1941, pages 33, 
34, 40, 2 illus. 
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Fuel Feed at High Altitude. W. H. 
Curtis and R. R. Curtis. The labora- 
tory work which has been done in in- 
vestigating problems of fuel feed up to 
altitudes of 40,000 ft. is reviewed. A 
detailed report is presented on a 
specific investigation of the efficiency 
of a centrifugal pump located at the 
fuel tank in retarding vapor lock in the 
fuel line. Effect of dissolved air in the 
fuel is treated as well as fuel vapor 
pressures. S.A.F. Journal, December 
1941, page 51. 

Machine Tool Lubrication. An out- 
line of the general aspects of machine 
tool lubrication with a description of 
the procedure for keeping various ma- 
chine tools and parts properly lubri- 
cated. Canadian Aviation, October 
1941, pages 60, 62, 65, 4 illus. 


History 


Prophet. M.S. Lord. Before 1900 
a little-known aeronautical pioneer, 
Lyman Gilmore, Jr., was experiment- 
ing with the monoplane, tractor pro- 
pellers, and retractable landing gears. 
The story of this man’s efforts to de- 
vise a flying machine and his contribu- 
tions to aeronautics are described. 
Flying and Popular Aviation, Decem- 
ber 1941, pages 31, 83, 84, 2 illus. 

Clement Ader. A review of the 
achievements of the flight pioneer, 
Clement Ader, on the occasion of the 
100th anniversary of his birth. Flyg- 
ning, October 1941, pages 12, 13, 2 
illus. 

Canada’s First Air Training Plan. 
Frank H. Ellis. A reminiscent article 
by a pioneer Canadian pilot on the 
history of Canada’s first air training 
plan and its progress during the first 
World War. Canadian Aviation, 
October 1941, pages 29, 30, 3 illus. 

Flying Machine . . . 1873. Diana 
Sherwood. The story of Charles 
(“Crazy”) McDermott, scholar and 
visionary who worked for 39 years to 
perfect a practical flying machine. 
The results of his efforts are described. 
Yankee Pilot, December 1941, pages 
10, 11, 15, 2 illus. 


Hydraulics 


Hydraulic System Installations. 
James E. Thompson and Rodney B. 
Campbell. The second in a series on 
aircraft hydraulics, this installment 
explains the power circuit of an air- 
craft hydraulic system, presenting the 
general problems of design and in- 
stallation of the pumps, reservoir, 
regulators, accumulators and other 
parts of the power system. Aero 
Digest, December 1941, pages 130, 
132, 134, 136, 278, 8 illus. 

Bristol Hydraulics. A review of the 
evolution of the Hydraulic system and 
its application to the Power-operated 
Gun Turret. The development of the 
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general system and of the gun turret 
with retractable cupola are described. 
Flight, November 20, 1941, pages 362- 
364, 6 illus. 

Performance of a Jettison System. 
M. J. Brennan. Hydraulic perform- 
ance is investigated and the effect of 
venting is analyzed. Expressions are 
derived for determination of time to 
jettison a given quantity of fuel. 
Curves indicate average values of 
losses in pipes and in bends; values of 
k for various values of k, and &,; 
values of H, for circular and rectan- 
gular tanks; and outlet diameter nec- 
essary, when venting system, loss 
coefficients, available equivalent con- 
stant head and rate of flow required 
are given. Aircraft Engineering, Sep- 
tember 1941, pages 247-249, 6 illus. 


Icing 


Icing Problems in Aircraft-Engine 
Induction Systems. L. B. Kimball. 
This paper emphasizes the need to 
make use of protected air intakes for 
icing conditions, drawing the intake 
air from inside the engine compart- 
ment and in the rear of the engine; 
also the need for better ice indica- 
tors—indicators of icing conditions be- 
fore ice has actually started to form. 

Three specific design recommenda- 
tions are advanced with respect to the 
induction system: There should be no 
change in the aspect ratio of sections 
of the intake below the carburetor 
which would tend to prevent escape of 
ice formations which had been loos- 
ened from the metal surfaces. There 
should be a slight draft in the down- 
stream direction so that ice may fall 
off the passage walls more readily. 
There should be no nuts, bolts, bulbs 
or other protuberances into the air 
passage which might tend to hinder 
removal of ice formations. A flush 
type intake air thermometer bulb has 
been developed and was_ shown. 
S.A.E. Journal, December 1941, pages 
17, 18. 

Formacion de Hielo en los Car- 
buradores (Ice Formation in Car- 


. buretors). Gustavo Herrera. A tech- 


nical study on ice formation in car- 
buretors, its causes, and its preven- 
tion. Revista de la Fuerza Aerea, July- 
August-September 1941, pages 52-62. 
Study Icing Problems of Transport 
Aircraft. R. L. McBrien. A discus- 
sion of the exhaustive practical test of 
de-icers under various icing conditions. 
The data presented are based on a col- 
lection of trip icing logs covering indi- 
vidual experiences of scheduled flights 
of United Airlines Transports over a 
period of 5 winter seasons. Findings 
of interest to pilots and airline opera- 
tors are analyzed and _ reviewed. 
Canadian Aviation, October 1941, 
pages 21-23, 36, 38, 42, 44, 14 illus. 


Inspection 


Evaluation Methods for ‘Defec- 
tive” Driven Rivets. Frank D. Klein, 
Jr. A study of the common defects in 
driven aluminum alloy rivets, review- 
ing the general riveting process, the 
approved and required heat-treating 
and quenching processes, and aging and 
storage considerations. Through a 
series of photographs and explana- 
tions, the cause and prevention of 
common rivet defects are presented. 
Aero Digest, December 1941, pages 
154, 158, 162, 214, 11 illus. 

Airplane Quality Control. J. W. 
Dunn. Major points of quality con- 
trol in the order of their importance 
are stated as being safety, perform- 
ance and interchangeability. Sub- 
contractor or vendor inspection is a 
new factor which has increased tre- 
mendously in the past year. The best 
method of handling this is to set up 
resident inspectors in national sub- 
contract plants. An inspection man- 
ual serves as a guide for all inspectors. 
A salvage department is vital in pre- 
venting wasteful rejection of parts 
which can be saved. S.A.E. Journal, 
December 1941, page 57. 


Instruments 


Instruccion de Vuelo (Flight In-’ 


struction). Adirio Jessen. An ele- 
mentary discussion of blind flying, 
and the instruments necessary for it. 
Rivista de la Fuerza Aerea, July- 
August-September 1941, pages 42-46. 


Alloys for Instruments. 0O. F. 
Hudson. A review of the properties 
of various alloys as they relate to suit- 
ability of these materials for use in the 
manufacture of instruments. The 
alloys discussed are examples of those 
having properties particularly suitable 
either for structural parts or special 
components of instruments. Included 
are aluminum and magnesium alloys 
and alloys for springs, electrical re- 
sistances and for permanent magnets. 
Also noted are alloys of high magnetic 
permeability and of a low coefficient 
of expansion. Journal of Scientific In- 
struments, November 1941, pages 211+ 
216, 2 illus. 

A Recording Wind Direction Indi- 
cator. D.C. Gall. A description of a 
recording wind indicator in which the 
angular direction of the wind vane 
electrically controls an ink record at 
any distance. The record is in rec- 
tangular co-ordinates and provides for 
an overlap of 90° in the orientation of 
the vane to allow for fluctuations in 
wind directions. Details are given on 
the mechanism to effect this overlap- 
ping record. Journal of Scientific In- 
struments, November 1941, pages 219- 
221, 3 illus. 
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When ‘‘George” Takes Over. Part 
II. This continuation reviews pro- 
cedures and methods for testing and 
operating the Sperry Automatic Pilot. 
Canadian Aviation, October 1941, 
pages 25, 26, 42, 44, 3 illus. 


Lighter-Than-Air 


Gas Bags on Patrol. The uses to 
which lighter-than-air craft are put as 
a means of maintaining patrol over 
land and water are outlined in this 
article which describes roughly the 
construction of such craft, their opera- 
tion on patrol and the form of instruc- 
tion being given to crews which man 
them. Popular Mechanics, December 
1941, pages 50-53, 164, 11 illus. 

Tin Blimp. John W. Higgins. His- 
toric note on the development of the 
Navy’s ZMC-2 metalclad blimp, the 
oldest operating rigid airship in the 
world. Its design and construction 
are noted along with data on experi- 
ments, tests and trial flights connected 
with its development. Flying and 
Popular Aviation, December 1941, 
pages 21-22, 2 illus. 


Materials 


A New Synthetic Material. Among 
the new synthetic materials now avail- 
able, Pytram is particularly suitable 
to the conditions governing aircraft 
manufacture. Although it may be 
classed as a plastic, such a definition is 
not strictly accurate, as components 
made from this material are not 
formed in molds under pressure but 
are built up in layers. Pytram con- 
sists of cellulose-fiber lamination im- 
pregnated and bonded with special 
type adhesives, and is especially suit- 
able for the small-quantity production 
of parts involving difficult and com- 
pound curvatures. Flat surfaces of a 
limited area can be produced but the 
material is not primarily suited to the 
manufacture of extensive flat or 
slightly curved surfaces such as fuse- 
lage panels. Advantages of Pytram 
include the fact that initial tooling 
costs are low and that the molds can 
be altered or completely redesigned in 
a few hours at small expense. 

Properties of Pytram are set forth 
as follows: density, 48 lbs. per cu.ft.; 
spec. gravity, 0.77; tensile strength, 
3,900 lbs. per sq.in.; bolt hole tensile 
strength, 4,020 lbs. per sq.in.; shear 
strength, 2,000-3,000 lbs. per sq.in.; 
temperature range, satisfactory in 
temperature range from 70° C. to 
130° C.; weathering water absorption 
1.92 per cent (no apparent deteriora- 
tion of material); and modulus of 
rupture bending, 5,960 lbs. per sq.in. 

Typical products manufactured 
from this material are illustrated. 
They include a gun heater-tube of 
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varying section and contour to nego- 
tiate structure of wing; Rolls-Royce 
Merlin supercharger intake; oil-cooler 
duct fairing for Bristol Beaufighter; 
and tail-fairing for Westland Ly- 
sander. Material is being developed 
with a view to its ultimate employ- 
ment for semistructural parts. Azr- 
craft Production, November 1941, 
pages 20, 21, 4 illus. 

The du Pont Rivet—A New Blind 
Fastener for the Aircraft Industry. 
L. A. Burrows and D. L. Lewis, Jr. 
Summary of a paper delivered at the 
1941 National Aircraft Production 
Meeting of the Society of Automotive 
Engineers. The discussion following 
its delivery is also reported. An ex- 
planatory account is given of the ex- 
plosive riveting principle developed 
by the E. I. du Pont de Nemours & 
Co. S.A.E. Journal, December 1941, 
pages 53, 54. 

Sticking It. A new cement is de- 
scribed as a method of securing econ- 
omy in synthetic adhesives. Its ap- 
plications for joining fully cured 
Bakelite materials are outlined. 
Flight, November 6, 1941, page 316, 2 
illus. 

Synthetic Rubber Development. T. 
L. Garner. A review of the technical 
development and possible applications 
of such synthetic rubber products as 
have reached the market. The eco- 
nomic aspect of these materials is also 
noted. Aircraft Engineering, August 
1941, pages 216, 217, 218. 

The Case for Wood. W. R. Chown. 
A manufacturer of wooden propeller 
blades discusses reinforced wood as a 
proper blade material. He cites early 
objections to this type of material and 
the manner in which these were suc- 
cessively overcome through the appli- 
cation of improved processes. Com- 
parisons are made to the reputedly de- 
sirable features in metal blades. The 
writer concludes that present wooden 
blade manufacturing technique pro- 
duces blades of less weight than in 
metal propellers and of equal aero- 
dynamic efficiency. Flight, Novem- 
ber 20, 1941, pages 365-367, 4 illus. 

New Type of Blind Rivet. R. H. 
Gill. Description of the structure and 
use of the Rivnut, a metal fastener, 
originally made for attaching de-icers 
to the leading edge of a wing. This 
device has also indicated itself to be 
useful as a blind fastener. Aero Di- 
gest, December 1941, pages 232, 234, 
7 illus. 

Rubber for Defense. Latest de- 
velopments in the fields of crude and 
synthetic rubber, rubber chemicals, 
and reclaimed rubber are reviewed in 
symposium as follows: ‘‘Coopera- 
tion of the Rubber Industry with De- 
fense,” W. L. Finger, OPM; “Present 
Status of Crude Rubber,” E. G. Holt, 
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U.S. Dept. Commerce; ‘‘Present 
Status of Synthetic Rubber,” E. R. 
Bridgwater, du Pont Co.; and 
“Present Status of Rubber Chemicals 
and Reclaimed Rubber,” J. P. Coe, 
U.S. Rubber Co. Industrial and En- 
gineering Chemistry (Indus. Edition), 
November 1941, pages 1335-1351, 19 
illus. 


Maintenance 


Mass Maintenance Methods. 
Charles “‘Chief” Kidder. An account 
of the maintenance setup in the ser- 
vice shops‘ of Cal-Aero Academy, 
where 598 men service over 256 air- 
planes used in training. Aviation, 
December 1941, pages 80, 81, 176, 11 
illus. 

Servicing Canadian Kinners. The 
chief engineer of Kinner Motors, Inc., 
describes the maintenance of the 
Kinner engines that power the Fleet 
Finch II primary trainers which are 
being flown day in and day out under 
the British Commonwealth Air Train- 
ing Scheme. Aviation, December 
1941, pages 75, 194, 4 illus. 

Light Plane Maintenance. Donald 
C. Dobbyn. The chief of the mainte- 
nance section of the Civilian Pilot 
Training Program reviews lessons 
about light airplane maintenance that 
have been learned through the C.P.T. 
program. Aviation, December 1941, 
pages 73, 216, 1 illus. 

Men on the Ground at Hamilton 
Field. The organization of mainte- 
nance work at training and tactical 
fields of the Army Air Forces is de- 
scribed, using the work at Hamilton 
Field, California, as representative of 
that done at most of the larger pursuit 
fields where Base Engineering officers 
are stationed. Aviation, December 
1941, pages 64, 65, 6 illus. 

Maintenance on the Move. A re- 
view of new equipment and methods 
used by the Air Corps for servicing 
combat airplanes in the field. Avia- 
tion, December 1941, pages 62, 63, 
166, 9 illus. 

The War and Aircraft Maintenance. 
Reagan C. Stunkel. The head of 
Lockheed Aircraft Corporation’s ser- 
vice organization reviews some of the 
lessons his firm has learned from the 
war. Aviation, December 1941, pages 
58, 59, 204, 5 illus. 

Northwest Airlines Wins AVIA- 
TION’s Maintenance Award. Avia- 
tion announces its 1941 maintenance 
award for the airline flying less than 
100,000,000 revenue passenger miles 
per year. The maintenance organiza- 
tion of Northwest Airlines, the win- 
ner, is briefly described. Aviation, 
December 1941, pages 52, 53, 10 illus. 

Quick Turn-Around. Edward W. 
MecVitty. An account of mainte- 


nance methods being used on the 
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North Atlantic service of Pan Ameri- 
ean Airways, this article is the third 
and concluding one P.A.A. trans- 
oceanic operations. Especially noted 
is the manner in which each of the air- 
line’s shops has had to do its own 
pioneering and develop its own main- 
tenance technique. Aviation, Decem- 
ber 1941, pages 50, 51, 178, 180, 10 
illus. 


British Service Teams Study Ameri- 
can Aircraft. An explanation of a 
plan now in operation to improve the 
maintenance and servicing of Ameri- 
can flying equipment abroad. Service 
teams of R.A.F. enlisted mechanics 
are being trained in the assembly, re- 
pair and servicing of American equip- 
ment at various plants throughout the 
United States where airframes, en- 
gines, instruments and other acces- 
sories are in production for the British. 
The writer urges a lease-lend program 


27 


for small tools. Aviation, December 
1941, pages 70, 182, 1 illus. 


Medicine 


Undertryckskammaren och dess be- 
tydelse for luftfartsmedicinen (Low 
Pressure Chambers and Their Impor- 
tance to Aviation Medicine). Nils 
Sundgren. Continuation of the article 
in the previous number of. this maga- 
zine wherein the author cites the var- 
ious investigations of Lottig and 
Meier-Mueller. Flyg och Motor ( Tech- 
nical Supplement) Flygning, October 
1941, pages VII-VIII. 

Night Vision. Capt. Brain St. J. 
Steadman. An explanation of meth- 
ods for adapting the human eye to 
darkness. Causes of night blindness 
are given and the value of Vitamin A 
in reducing it is discussed. The tests 
used in the training of night aircrews 
are described. Flight, November 20, 
1941, pages 358e-358g, 4 illus. 


Metallurgy 


Magnesium by the Hansgirg Proc- 
ess. §. D. Kirkpatrick. An account 
of the Hansgirg process as used in the 
first commercial plant in this country 
for the production of metallic mag- 
nesium by the electrothermic reduc- 
tion of the oxide. The operation of 
the process depends basically on the 
reduction of magnesium oxide to mag- 
nesium with finely divided carbon as 
the reducing agent, effected at 2,000— 
2,100° C. in an electric resistance fur- 
nace. 

Sudden cooling of the reaction prod- 
ucts, magnesium and carbon monox- 
ide is necessary to prevent reversal of 
the reaction. In the new plant in 
California natural gas is used as the 
cooling medium and is subsequently 
utilized as fuel in the cement mill that 
adjoins the magnesium plant. Petro- 
leum coke is used as the reducing 
agent; magnesia is mixed with petro- 
leum coke and formed into briquets 
with pitch binder and these briquets 
are fed continuously to the reduction 
furnace in which an atmosphere of 
hydrogen is maintained. 

After the products are quenched by 
a blast of natural gas in a condenser, 
the magnesium and certain impurities 
are carried along as a dust to an elec- 
trostatic precipitator. The dust col- 
lected here is tableted and redistilled 
in electrically heated retorts operating 
about 750°C. and under extremely 
high vacuum; the vaporized matter is 
deposited on water and oil-cooled steel 
walls of a removable shell. 

Photographs of parts of the plant 
and estimates of the power consump- 
tion for the process are given. 
Chemical and Metallurgical Engineer- 
ing, September 1941, pages 48, 91-94. 


Exposure Chart for Radiography of 
Steel. Herbert R. Isenburger. A set 
of exposure charts are presented for 
use in the radiography of steel. The 
diagrams are based on the following 
combination: pulsating direct current 
tension generating equipment; line 
focus, grid action X-ray tube; high- 
speed industrial intensifying screens; 
blue base safety film; five-minute 
development at 65°F.; film density 
0.7. Metal Progress, October 1941. 

Lightweight Champion of the Me- 
tals. Alden P. Armagnac. The prop- 
erties of magnesium which adapt it so 
successfully to the construction of air- 
planes for the saving of weight are 
outlined with information on the con- 
sumption and uses of the metal. 
Popular Science, December 1941, page 
59-62, 15 illus. 

The Heat Treatment of Aluminum 
and Its Alloys. An article treating of 
the solution heat-treatment practice; 
precipitation heat-treatment or arti- 
ficial aging practice; and annealing 
of heat-treatable alloys. TheEngineer, 
August 8, 1941, pages 94-95. 

Substitution of Molybdenum for 
Tungsten. Molybdenum high-speed 
steels, with or without tungsten, can 
be substituted for the tungsten high- 
speed steels rather sweepingly, accord- 
ing to this article. Tables list tung- 
sten high-speed steel and molybdenum 
substitutions; a number of composi- 
tions of low-alloy tool steels contain- 
ing tungsten, with suggested molyb- 
denum substitutes; and a few com- 
positions of die steels containing 
tungsten, used mainly in hotworking 
of metals. 

Many exhaust-valve insert seats 
and exhaust valves for aircraft en- 
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gines are made from an alloy con- 
taining tungsten as follows: 0.45 C, 
0.70 Mn max., 0.50 Si, 14.0 Ni, 14.0 
Cr, 2.6 W, and 0.35 Mo. Both Wright 
and Pratt & Whitney are using this 
steel. A composition is available for 
insert seats closely corresponding to 
this, except silicon ranges from 2.75 
to 3.25. 

Relatively large quantities of the 
following molybdenum-steel are being 
sold for use as valve-insert and ex- 
haust-valve steel and as intake-seat 
steel: 0.70 C, 0.50 Mn, 1.0 Si, 3.0 
Cr, and 5.0 Mo. Intake valves for 
aircraft engines are now made from 
alloys of the following compositions: 
(1) 0.55 C, 0.30 Mn, 3-4 Cr, 13.5 W; 
(2) 0.30 C, 0.50 Mn, 12-13.5 Cr, 2-3 
Si, 7-8.5 Ni. It has been said that 
these two compositions are not to be 
taken as interchangeable for this ap- 
plication; the Pratt & Whitney engine 
requires (1) and the Wright (2); but 
other engineers believe that all intake 
valves may be made of (2) if necessity 
arises. 

Substitution of molybdenum for 
tungsten in armor-piercing projectiles 
and bullet inserts, magnet steels, and 
electrical equipment is considered. 
Greater use of cemented carbide tool 
materials would result in appreciable 
savings in tungsten. Greater use of 


tipped tools would save material in 
tool stock. Mechanical Engineer, No- 
vember 1941, pages 798-800. 

Information on Molybdenum High 
Speed Steels Prepared by OPM. 
Heat treatment of molbdenum high 
speed steels; salt bath method for 
hardening molybdenum high speed 
steels; and controlled atmosphere fur- 
naces for heat treatment of molyb- 
denum high speed steel are discussed 
in three papers. Heat Treating and 
Forging, October 1941, pages 519- 
524, 1 illus. 

Effect of Shot Blasting on Strength 
of Metals. Effects of shot blasting on 
the tensile properties and fatigue 
strength of S.A.E. 1045 (annealed, 
and heat treated), S.A.E. 9260, Armco 
Iron, and §.A.E. X4340 steels are 
shown in tables. Endurance curves 
are drawn for machined specimens, un- 
machined wire, and unmachined wire 
showing effect of tempering after shot 
blasting. Tension test diagrams have 
also been prepared. Heat Treating 
and Forging, October 1941, pages 516— 
517, 4 illus. 

Flow and Rupture of Metals. G. 
Sachs. Effect of stress state on duc- 
tility; stress and strain of single crys- 
tals and of polycrystalline aggre- 
gates; and strain-hardening of metals 
are considered. Heat Treating and 


Forging, October 1941, pages 511- 
515, 8 illus. 

Determining the Case Depth of 
Carburized Work. Description of a 
simple method, requiring little equip- 
ment, for determination of case depth 
of carburized work. The Engineer, 
August 8, 1941, page 87. 

Beryllium Copper in the Aircraft 
Industry. An alloy for which many 
uses are predicted in the aircraft in- 
dustry is beryllium copper. Best 
known applications so far are found in 
instrument parts, beryllium copper 
being nonmagnetic; and in adjust- 
able-pitch propeller hub cones and re- 
tractable landing gear parts, where 
good wear resistance is required. The 
alloy also has possibilities in the work- 
ing of magnesium. 

Springs made from this alloy have 
the corrosion resistance of copper plus 
high resistance to fatigue, high re- 
silience and low hysteresis loss. In 
addition to coiled springs and flat 
springs, the list of spring-like parts in- 
cludes diaphragms, fuse clips, current- 
carrying contact springs, spring wash- 
ers, switch blades and similar articles. 

The list of applications is constantly 
being extended and beryllium copper 
is being substituted for other copper 
alloys and for steel, even though it is 
relatively more expensive than the 


NEW TYPE WIRE MESH 
Increases Efficiency of Breathers 


You not only eliminate dust and dirt more effectively, 
but permit a larger passage of air, when you use the new 
Knit Wire Mesh in breather units for high-speed motors. 
Unlike woven mesh, Knit Wire Mesh is not limited by the 
diameter of the wire as to size of openings; also it may be 
easily wound or formed to exact dimensions after it is 
crimped. Knit Wire Mesh—made of a series of loops 
which hinge on each other—can be so arranged that the 
air flows through in far greater volume, while the oil, 
instead of being retained by the wires and clogging them, 
drops back into the oil chamber. For further informa- 
tion about Knit Wire Mesh, write to 


METAL TEXTILE CORPORATION 


Orange ¢ New Jersey 


kheed P-38 Interceptor Pursuits are equipped with Wittek Hose Clamps. 


DEPENDABLE PERFORMANCE 


Proved by use in service, Wittek Hose Clamps are the standard 
equipment clamp of aircraft manufacturers and engine builders 
and the standard replacement clamp of the industry. 


Type “FB” is a solid band, stainless steel hose clamp that com- 
bines light weight with greater strength and provides the most 
practical hose clamp for aircraft use. 


Manufacturers—Write for free sample hose 
clamps and illustrated catalog. 


DESIGNED, BUILT AND TESTED 
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A 
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HOSE CLAMP 


MANUFACTURING CO. 
4305 W. 24th Pl., Chicago, Ill., U.S.A. 
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older alloys. Beryllium metal has 
about the same density as magnesium, 
but greatly exceeds both magnesium 
and aluminum in its melting tempera- 
ture, which is 1,285°C. This excess of 
about 600°C. makes beryllium, for 
practical purposes, the only stable 
light metal with a high melting point. 
Tables show: mechanical properties of 
2.15 per cent beryllium-copper 0.050 
in. gage sheet, and physical constants 


Military 


Another Letter From England. 
John W. Morrison. A letter, written 
to Cy Caldwell on general aviation 
conditions in England. It discusses 
first the position of the Fleet Air Arm 
in England, complimenting it for the 
work the body has accomplished with 
its existing aircraft and passing on 
some criticism for the lack of good 
dive bombers and faster fighters. 

A general discussion of and com- 
parison between American and British 
aircraft, and the German types they 
must face, includes such types as the 
Consolidated Liberator and the Boe- 
ing Flying Fortress, the Short Stirling 
and the Handley-Page Halifax, the 
Bell Airacobra and the Messerschmitt 
Me-109F, particular attention being 
given to the fire power and fuel injec- 
tion systems. The writer also give 
opinions on the employment of larger 
bombs against German objectives. 
Aero Digest, December 1941, pages 
50-53, 11 illus. 

Blitzkreig and How to Stop It. A. 
T. Colwell. Calling the blitzkreig 
technique of warfare much over-pub- 
licized, the president of the S.A.E. 
indicates that the Germans have 
simply thrown organized mechaniza- 
tion against old weapons and old ideas 
of warfare, on the basis of revolu- 
tionized principles of war due to the 
development of the internal combus- 
tion engine. S.A.E. Journal, De- 
cember 1941, page 56. 

Land and Air Power to Combine in 
Army’s Fightin’est Division. Maj. 
Frank L. Nelson. An analysis of the 
air and land ccoperation program be- 
ing developed in operational training 
of the Fourth Division. The division 
is now serving as an experimental unit 
for the development of tactics in air 
reconnaissance, observation of artil- 
lery fire, photography, dive-bombing 
of evening objectives and control of 
troop movements. U.S. Air Services, 
October 1941, pages 19, 20, 36, 1 illus. 


The Army Air Forces as Now Set 
Up. An explanation of the present 
organization of the U.S. Army Air 
Forces and the nature of the changes 
wrought in the recent reorganization 
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of beryllium copper. Aircraft Engi- 
neering, August 1941, pages 235, 236. 

Beryllium. Charles T. Malone. An 
account of research being done by 
metallurgists in the effort to alloy 
beryllium. The significance of the 
objective to aviation and the potential 
effect of such a discovery on the in- 
dustry’s future is emphasized. Flying 
and Popular Aviation, December 1941, 
pages 24, 25, 94, 96, 2 illus. 


Aviation 


of the Air Corps. U.S. Air Services, 
October 1941, pages 25, 26, 38, 1 illus. 

Het Richprobleem in den Luch- 
toorlog (The Problem of Taking 
Proper Aim During Aerial Combats). 
A general review of the difficulties 
which confront the gunner during 
aerial combat. As aiming in the air 
cannot be compared with gunning on 
the ground, due to the tremendous 
speeds and maneuverability of the 
fighting planes, a good method for 
proper aiming is to observe the smoke 
or light tracks of the tracer bullets. 
Viliegwereld, October 9, 1941, pages 
577-578, 2 illus. 

How Good Are America’s War- 
planes? J. L. H. Peck. This analysis 
of U.S. fighting aircraft reveals super- 
iority in all factors that count. A 
table gives figures (some of which are 
unofficial) indicating top speeds (12,- 
000-25,000 ft.) of five ships of the 
U.S., Britain, and Germany, in use 
or in production. 

Range, fire-power, speed, rate of 
climb, and maneuverability are dis- 
cussed. According to the writer, 


“balance is achieved through inter- 
action of engineering ingenuity, re- 
search, production, and the time in 
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which to put these to work. America 
has more of all four than any country 
in the world.” Scientific American, 
September 1941, pages 119-123, 2 
illus. 

Junior Air Force. J. Montagnes. 
The Government-sponsored Air Ca- 
dets League of Canada, a junior volun- 
tary air force in training, gives tech- 
nical instruction to Canadian boys 12 
to 18. The program includes instruc- 
tion in flying fundamentals, model air- 
plane building and flying, learning to 
distinguish British and Axis plane 
types, how to help at airfields in 
emergency, airfield operation tech- 
nique, and maintenance and ground 
staff work. Western Flying, Novem- 
ber 1941, pages 61, 112, 113, 4 illus. 

Air Corps Learned Plenty on Ma- 
neuvers But Did the Ground Troops? 
Garrett Underhill. A witness of the 
recent maneuvers renders an analysis 
of aviation activities during the ma- 
neuvers, particularly in the field of 
light-plane operations. His estimate 
finds ground-troop cooperation want- 
ing. Aviation, December 1941, pages 
54-57, 198, 200, 18 illus. 

Civil Air Defense. Organization. 
Report on the status of the national 
plan for civil air defense organization 
in the United States. The current 
position of units in various states is 
noted along with plans for organiza- 
tion in other states. The use of radio 
and cooperation with aircraft warning 
service are described. Dixie Air 
News, November 1941, pages 14, 21. 

The Fighting Bomber. An inter- 
pretation of the tactial strategy under- 
lying the adaptation of the bomber 
type airplane to service as a fighter 
type. A description of some of the 
bombing airplanes so adapted is in- 
cluded. The Aeroplane, October 24, 
1941, pages 452, 453, 4 illus. 


Curtiss P-40 fuselages on the assembly line at the Curtiss-Wright plant, Buffalo, New 


York. 


j 


240 man-YEARS 


OF SUBCONTRACTING EACH MONTH 


To keep on schedule with the growing needs of the military 
services, Sperry has doubled and redoubled its production 
many times over. Yet even with advance planning, enlarged 
floor space, and vastly increased man power and machine 
power, the present production rate could never have been 
achieved without the willing assistance of subcontractors. 

Since 1937 the number has gradually increased until 
now 145 subcontractors are putting their shoulders to the 
wheel. Their contribution already aggregates 600,000 hours 


or 240 man-years each month. 


SPERRY GYROSCOPE COMPANY, INC. 
Brooklyn, New York 
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Naval Aviation 


La Fuerza Aerea y su participacion 
enel Combate Naval (The Air Force 
and Its Participation in Naval War- 
fare). Marcos Vega. The first in- 
stallment of a review of the effects of 
aviation on modern naval warfare. 
The use of bombers and torpedo air- 
planes, tacticai formations, anti-air- 
craft guns and armored superstruc- 
tures on men of war are discussed. 
Revista de la Fuerza Aerea, July- 
August-September 1941, pages 33-41. 

The Bomber Challenges the Battle- 
ship. Lt. Victor F. Blakeslee. An 
outline of the potentialities of air- 
planes, particularly bombers, as a 
superior means of attacking naval 
vessels. Popular Mechanics, Novem- 
ber 1941, pages 17-24, 176, 16 illus. 


Parachutes 


The Battalions of the Air. A de- 
scription of the organization and oper- 
ations of the Parachute Troop Units 
of the British Army. The Aeroplane, 
October 31, 1941, pages 480, 481, 3 
illus. 

Paratroop Training. A description 
of the training of British parachute 
troops is summed up in observations 
on the cooperation of Army and Navy 
units using old tactics but a new form 
of transport. Flight, October 30, 
1941, pages 297-300, 11 illus. 


Personalities 


The McKee Trophy Winner. An 
outline of the career and major achieve- 
ments of Thomas W. Siers, winner of 
the 1940 McKee or Trans-Canadian 
Trophy which is awarded annually 
for the most notable contribution to 
the progress of Canadian aviation. 
The recipient’s contribution which 
won the award was the development 
of the oil dilution system of cold 
weather aircraft starting on the brush 
records. In the 14 years of the tro- 
phy’s history, this is the first selec- 
tion of a maintenance man as winner. 
Canadian Aviation, October 1941, 
pages 31, 32, 40, 6 illus. 

Personairlities. Cy Caldwell. An 
intimate biography of Lieut. Col. 
Arthur I. Ennis, Chief of the Army 
Air Forces Public Relations Bureau. 
Aero Digest, December 1941, page 87, 
2 illus. 

Who’s Who in Production. Brief 
pen pictures of leading personalities 
in the manufacture of British aircraft, 
including: Lt. Col. J. T. C. Moore- 
Brabazon; Air Chief Marshal Sir W. 
R. Freeman; Sir Charles Bruce- 
Gardner; J. C. Buchanan; A. F. 


Sidegreaves; and Sir F. S. Spriggs. 
Aircraft Production, November 1941, 
pages 11, 12, 6 illus. 
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Photography 


Photographic Exposure Tables. An 
exposure table standard has been pre- 
pared to satisfy the demand for ac- 
curate and authoritative exposure 
tables. By their use the exposure 
necessary for satisfactory reproduc- 
tion of any scene at any time of the 
day as well as in any part of the world 
from the equator to lat. 65° may be 
calculated, provided manufacturer’s 
speed number for film or plate in use 
is known. Aircraft Engineering, Au- 
gust 1941, page 236. 


Plastics 


Structural Plastics in Aviation. J. 
B. Johnson. The aviation industry’s 
interest in plastics—particularly those 
products in which the synthetic or- 
ganic resins are used in sufficient 
quantity to influence the specific 
gravity and mechanical characteris- 
tics, is set forth. Use of clear plastics, 
manufactured without use of opaque 
fillers, in secondary structures, such as 
cockpit and instrument enclosures, 
nose sections, etc., is established. 

The resin-filler combinations offer 
greater opportunity for high mechani- 
cal properties. To date the highest 
properties have been achieved with 
phenol-formaldehyde-wood composi- 
tions, and indications are that the 
mechanical properties will be satis- 
factory for seats, wheels, and struc- 
tural members of the airframe. Such 
parts can be designed relatively free 
from sharp bends and compound 
curves. Combinations of impregnated 
outer plies and natural veneer inner 
plies may alleviate the weight of some 
of the metals now employed in air- 
craft construction. 

Fabrics, paper, and numerous tex- 
tile fibers, both natural and synthetie, 
have received intensive study for fillers 
since they produce mixtures which are 
easily molded. Laminated fabrics 
should have equal strength in the warp 
and filling. Fibers must be arranged 
in alternate layers at right angles to 
each other, and any molecular orienta- 
tion of synthetic fibers must be bal- 
anced. 

Economic production of plastics is a 
factor in selection of a material. 
Plastics which can be molded or 
formed in dies of low cost will have 
the advantage. Standards issued by 
the American Society for Testing Ma- 
terials which were developed in co- 
operation with the plastics industry, 
form the basis for test procedure 
adopted by the Air Corps. Results of 
these tests are shown in a table and 
graphs. The writer contends that 
“the aim (of plastics industry) should 
be to take full advantage of the wide 


publication. 
_ vember 1941, page 192. 
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range and versatile characteristics of 
the synthetic material to create a 
better airplane and not simply to ob- 
tain substitute materials for the pre- 
sent emergency. 

“In the utilization of plastics, the 
industry can expect the airplane build- 
er to furnish the engineering, but in 
return, the plastics industry must be 
able to supply data on engineering 
properties of its products.” Modern 
Plastics, November 1941, pages 179- 
181, 210, 212, 214, 10 illus. 

Transparent Enclosures for Air- 
craft. Production of molded Perspex 
panels and bullet-resisting laminated 
glass for installation in British war- 
planes is described in detail. With 
specific gravity of 1.19, as compared 
with 1.35 for safety celluloids and up- 
wards of 2.5 for glass, Perspex has 
what is claimed to be the lightest 
weight of any of the transparent ma- 
terials in common use. Aircraft Pro- 
duction, November 1941, pages 4-8, 
13 illus. 

Plastics Applied to Airplane Struc- 
tures. C. F. Marschner. The appli- 
cation of plastics to the basic struc- 
ture and other portions of the airplane 
which are now fabricated from sheet 
metal is considered. The future of 
plastics in airplane manufacture and 
especially their application to struc- 
tural components depends almost en- 
tirely upon the amount of research and 
development effort expended to affect 
their usability and the ingenuity ap- 
plied both in designing for and manu- 
facturing with these materials. 

On the basis of technical considera- 
tions alone, which are not discussed in 
detail by the writer, plastic can and 
likely will permit structural simplicity 
which will reflect itself in weight sav- 
ings and reduced cost. There is good 
reason to believe that tooling up for 
molding will ultimately prove faster 
and less expensive than tooling up for 
sheet-metal fabrication. Mechanical 
Engineering, November 1941, pages 
787-790. 

Plastic Digest. Review of the more 
important articles dealing with plas- 
tics which have appeared in recent 
Modern Plastics, No- 


Plants 


Insulating ‘‘Blackout” Plants. H. 
T. Rutledge. Windowless bomber 
factories will contain more glass than 
“daylight” structures, according to 
this writer who notes the structural 
materials and features being applied 
to the design of the new blackout 
plants built for America’s expanding 
essential industries. Scientific Ameri- 
can, December 1941, pages 328, 329, 
3 illus. 


32 THE AERONAUTICAL REVIEW—JANUARY, 1942 


Airplane Plant Built of Timber. An 
account of the design and construction 
of a Canadian Aircraft plant in the 
building of which local materials were 
used to conserve steel. The structure 
is sheathed in plywood and framed in 
timber. It is 260 X 780 ft. and will be 
used for the manufacture of flying 
boats by the Boeing Aircraft Com- 
pany of Canada, Ltd. Engineering 


News Record, October 9, 1941, pages 
64-66, 4 illus. 

Blackout in Factories. Two meth- 
ods of obscuring glass roofs during 
darkness while retaining the benefit of 
daylight are described—one a simple 
German method for large skylights, 
and the other an electrically operated 
system in a British factory. Aircraft 
Engineering, August 1941, pages 225, 
226, 6 illus. 


Production 


Tapping a Production Reservoir. 
Maj. V. E. Bertrandias. Douglas 
Aircraft Co. was the first major air- 
plane manufacturer to put to use the 
automobile industry’s production ca- 
pacity in building subassemblies for 
military aircraft. Full production of 
wing sections, tail groups, engine 
nacelles and other major units for 
Douglas bombers and military trans- 
ports is in force at Murray Corpora- 
tion of America, Briggs Manufac- 
turing Co., Pullman-Standard Car 
Mfg. Co., McDonnell Aircraft Corp., 
and Fleetwings, Inc. Adaptation of 
technique perfected by each of these 
companies to the production of air- 
plane parts is described. Western 
Flying, November 1941, pages 38, 39, 
54, 8 illus. 

Templates by X-Ray. North Amer- 
ican’s new X-ray photo-template unit 
is designed to reproduce layouts up to 
4 X 8ft. Larger layouts are done in 
sections and later spliced together. 
One-half hour is minimum time neces- 
sary to make a minimum size print. 
Various steps of new method which 
eliminates checking of duplicates, are 
described and illustrated. Western 
Flying, November 1941, pages 45, 46, 
5 illus. 

Plaster Patterns. H. Plunknett. 
In addition to supplanting the normal 
wooden type for jigs or component 
castings, plaster patterns may also be 
used for casting zine and zinc-alloy 
dies for drophammer work, and can be 


made directly from a finished part. | 
This possibility, reviewed in this pa- 


per, is of particular value in making a 
tool to reproduce a mock-up curvature 
or a panel from a protrotype machine. 
There appears to be no critical limit 
to size of patterns which may be made 
in plaster, and units ranging from 
2 in. sq. to 10 or 12 ft. sq. have been 
made with success. Discussion covers: 
preparing plaster; hollow patterns; 
clay-cored patterns; and sectional 
patterns. Aircraft Production, No- 
vember 1941, pages 13-16, 12 illus. 
Doctor X-peditor. H. Mansfield. 
Nearly 200 ‘“‘troubleshooters’”’ at Boe- 


ing’s Seattle plant link operations of 
the various shops and coordinate ef- 
forts of the drafting room with the 
production of the actual aircraft. 
Complete knowledge of stock, of shop 
procedure, and ability to act as “buf- 
fer’ are qualifications. Western Fly- 
ing, November 1941, pages 43-45, 8 
illus. 

‘‘Teamwork for Production.” Rob- 
ert Monroe. The director of pur- 
chasing in an American aircraft plant 
writes on the simplified organization 
and the breakdown of component 
parts. And the breakdown of com- 
ponent parts which have been so ef- 
fective in speeding up airplane pro- 
duction in this country. The flow of 
materials and parts from subcontrac- 
tor to the delivery line is traced. 
Aviation, December 1941, pages 86, 87, 
96, 10 illus. 

Illustrated Production Breakdown. 
Summary of a paper delivered by 
George Tharratt. The gist of this 
method of production illustration is 
said to be the replacement of all blue- 
prints on the final assembly line with 
perspective drawings showing the as- 
sembly as it should look when com- 
pleted. . Chief problem is said to be 
the securing of engineers who have 
talent for such illustrating. S.A.E. 
Journal, December 1941, pages 55, 56. 

Morale—An Account of Our Pro- 
duction Position. Summary of a pa- 
per delivered by T. P. Wright at the 
1941 National Aircraft Production 
Meeting of the Society of Automotive 
Engineers. The discussion following 
its delivery is also reported. The chief 
consultant to the O.P.M. on aircraft 
production problems, reviews current 
progress in this phase of the American 
war effort. S.A.E. Journal, December 
1941, pages 56, 57. 

Engineering Liaison and Produc- 
tion Control. Donald U. Kudlich. In 
this paper, it is suggested that there 
are but two possible solutions to the 
problem of engineering liaison produc- 
tion control—either to eliminate the 
gulf between production and engineer- 
ing people by training them to think 


and act as one, or to bridge the gulf 
between them by establishing special 
liaison through a small number of 
specialists. The latter is viewed as the 
only practical one since engineering 
and production personnel are widely 
separated by training, experience and 
general attitude. The manner in 
which the problem is solved at Wright 
Aeronautical Corporation is described 
with details on organization and pro- 
cedure. S.A.E. Journal, December 
1941, page 18. 

Off the Ground—lInto the Air. H. 
H. Budds, F. W. Hofmann, E. E. 
Lundberg, H. T. Platz, and H. J. 
Roesch. This joint paper admits that 
mass production methods are not 
directly applicable to most aircraft 
manufacturing work. Considerable 
stress is laid on the development of 
efficient assembly jigs and on the train- 
ing of personnel. Specific training is 
suggested in employee attitude, in an 
effort to instill workers with a feeling 
of importance in the whole production 
scheme so that they may take more 
pride in the operation they each per- 
form. S.A.E. Journal, December 
1941, page 53. 

Spitfires in the Making. A camera- 
visit to one of the numerous English 
plants engaged in the assembly of 
Spitfire Mark II fighters. The article 
indicates considerable use of women 
and other types of semiskilled and un- 
skilled labor. Aeronautics, August 
1941, pages 46, 47, 7 illus. 

New Fabric-Attachment Method. 
Courtney Randall. The method for 
attaching fabric at Bell Aircraft Cor- 
poration Plant is described as unique 
but simple. The new fabric attach- 
ment equipment includes a special 
rib—a thin retainer strip and a hand 
tool for pressing it into the rib which 
is an extrusion of 24ST aluminum 
alloy. Retainer strip is of 2SO alumi- 
num. Corners are clipped and burrs 
removed. The hand tool is employed 
to insert the strip in the channel and 
hold the fabric firmly in position 
throughout the operation. Details of 
the method are given. Flying and 
Popular Aviation, December 1941, 
pages 35, 36, 3 illus. 

Machining of Aluminium Alloys. 
Characteristics of aluminum and alu- 
minum alloys, grouping of alloys with 
regard to machining properties, cut- 
ting materials, and cutting tools are 
considered. Tables show turning tool 
angles, and ranges of speed at which 
various cutting operations may be 
carried out. Aircraft Engineering, 
September 1941, pages 261-264, 10 
illus. 

Tooling for the B-26 at Malton. 
Eric Crawford. Brief description of 
the tooling up at the Malton plant of 
National Steel Car Corporation in 
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Canada for the production of the Mar- 
tin B-26 bomber. Major time-saving 
features devised on the original Martin 
production line have been adopted and 
certain adaptations have been made 
to the facilities at the Malton plant. 
To the greatest possible extent, the 
tooling is designed to produce com- 
plete sub-assemblies which are self- 
contained and ready to be bolted into 
the final assembly. Some details are 
given. Canadian Aviation, October 
1941, pages 47, 48, 74, 8 illus. 

What’s the Score in Plane Produc- 
tion? Ralph P. Bell. The director- 
general of United States’ aircraft pro- 
duction reviews achievements of this 
phase of the National Defense pro- 
gram and explains some of the ob- 
stacles, including those yet to be over- 
come. Canadian Aviation, October 
1941, pages 24, 76, 1 illus. 

Precision Machining Operations on 
the Cyclone 14 Crankshaft. J. F. Mc- 
Carthy. A step-by-step explanation 
of the procedure adopted by Ohio 
Crankshafts, Inc., in the precision 
machining of crankshafts for the 
Wright Cyclone 14 engine, a process 
which takes 607 distinct machining 
and inspection operations. Aero Di- 
gest, December 1941, pages 198, 201, 
202, 228, 11 illus. 

The Honing Process in National 
Defense. A. M. Johnson. An ex- 
planation of how adaptation of the 
honing process to airplane manufac- 
ture brought about greater precision 
and increased speed in production of 
engine parts, propeller hubs, and shock 
cylinders. Four types of honing ap- 
paratus are illustrated. Mechanical 
Engineering, November 1941, pages 
811-813, 4 illus. 

Northrup Tools Up for Mass Pro- 
duction of Vultee Dive-Bombers. A 
review of the progress that has been 
made by Northrop Aircraft, Inc., in 
tooling up their plant for the produc- 
tion of Vultee Vengeance dive-bombers. 
This conversion required the creation 
of between 4,000 and 6,000 templates, 
and the building of new jigs and dies, 
as well as the construction of special 
tools. This work is described along 
with the quick-quench heat treating 
furnace which was designed by North- 
rop’s engineers for the company’s 
particular needs. Aero Digest, De- 
cember 1941, pages 205, 206, 209, 22 
illus. 

The ‘‘Edgwick” Cold-Chamber Die- 
Casting Machine. Cold-chamber die- 
casting machine for aluminum, brass 
and magnesium parts, electro- 
hydraulically operated, of British 
manufacture, and in its standard 
form will inject into the die approx- 
imately 1.25. Ibs. of aluminum. 
It can be readily modified to deal 
with heavier or lighter castings. Stand- 
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ard plunger is 1-%/,. in. in diameter. 

One important advantage of this 
method of die-casting is elimination 
of risk arising from the fact that cer- 
tain metals, such as aluminum, have a 
tendency to pick up some of the cast 
iron of which the melting pot and 
heated gooseneck forming feed pas- 
sage in self-contained machine are 
made. The Engineer, August 15, 
1941, page 103, 2 illus. 
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Propellers 


The Propeller. How Many Blades? 
F. W. Lanchester. An exposition of 
one of the problems in propeller de- 
sign, namely that of determining the 
number of blades that can be em- 
ployed advantageously. This ap- 
proach is based on an intuitive under- 
standing of the physical phenomenon 
of propeller operation rather than on 


At Brewster Aeronautical Corporation’s plant in Newark, the Lockheed plant in 


California, 


and at other plants throughout the nation, midgets and other small workers 


are used for tasks in “tight places” which would be inaccessible to the normal-sized 


mechanic. 


Facilitating Production by Tooling 
Engineering. C. H. Speck. The 
writer, a methods engineer for Cessna 
Aircraft Corporation, indicates than 
many of the production delays which 
have slowed down aircraft deliveries 
are accountable by the fact that a 
large part of the industry, in taking 
over automobile production methods, 
began production before tooling was 
started. 

An outline of a method for correct- 
ing this is offered through a proper 
system of tool engineering, planning, 
design, manufacture, inspection and 
control, to the end that proper pro- 
duction planning will achieve more 
efficient and profitable production. 
Aero Digest, December 1941, pages 
140, 144, 222, 9 illus. 


North American’s Extensive Sub- 
Contracting Program. A study of the 
operation and growth of the sub-con- 
tracting system which now produces 
30 per cent of the parts and sub-as- 
semblies for North American Avia- 
tion’s three plants. Aero Digest, De- 
cember 1941, pages 168, 177, 178, 180, 
182, 196, 19 illus. 


a rigorous mathematical approach. 
The Journal of the Royal Aeronautical 
Society, August 1941, pages 267-274, 
3 illus. 


Vibration Characteristics of Three 
and Four-Blade Propellers for High- 
Output Engines. Ralph M. Guerke. 
Examining the vibration characteris- 
tics of this type of propeller, this 
article discusses the problems in- 
herent in its development. Although 


_ the problems involved in developing a 


satisfactory engine-propeller airplane 
installation using propellers of four or 
more blades are admittedly more 
difficult than those encountered with a 
three-blade propeller, the writer points 
out that a satisfactory installation can 
be made “‘if the airplane designer will 
assume the responsibility of reducing 
propeller interference effects.” 

This, of course, may be very difficult 
if not impossible, to accomplish in 
“pusher” installations according to the 
writer. Reporting that two such in- 
stallations have been made in a normal 
tractor four-blade installation with- 
out recourse to odd blade spacing, he 
contends that successful installations 


rr 


\ 


\ 


THE torch of liberty is still held 
high and burns fiercely over Amer- 
ica. Gift of a people prostrated by 
the aggressor, our Statue of Lib- 
erty now, more than ever, stands 
forth as a beacon of hope in a world 
of fear..To each and every one of 
us is given the privilege and the 
duty of keeping freedom’s light 
aflame. 


On land, sea and in the air, Amer- 
ican guardians of liberty and fight- 
ers for freedom everywhere are 
joined in the common cause. Weol 
Douglas, 40,000 strong, are doing 
our share in providing the tools to 
finish the job. In forges, foundries 
and shops throughout the nation 
other Americans are doing their 
share. 


But men and women behind ma 
chines and men behind the gunsol 
ships, tanks and airplanes cannot 
complete the task alone. They need 
your help, support and confidence; 
so do your servants of government. 
America’s aircraft industry has 
tackled history’s biggest job. It 
can be done; it will be done. It's 
up to you how soon and how wel 
we succeed. 


PRESIDENT, DOUGLAS AIRCRAFT CO. 
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also can be accomplished in propellers 
of five or more blades under similar 
conditions. 

Dual-rotation propellers, it is said, 
will introduce additional propeller de- 
sign problems of a vibration nature 
which may require certain compro- 
mises in diameter, blade construction, 
and engine gear ratios before satis- 
factory installations can be made. It 
is suggested, however, that these com- 
promises can be made without sacri- 
ficing airplane performance. 

The technical discussion that pre- 
cedes these conclusions takes up en- 
gine excitation; aerodynamic excita- 
tion, aerodynamically excited three- 
blade propeller vibration, aerodynami- 
cally excited four-blade propeller vi- 
bration, methods of reducing or avoid- 
ing aerodynamically excited stress, 
dual rotation, and effects of propeller 
isolation on aerodynamically excited 
stress. S.A.H. Journal, December 
1941, pages 544-552, 25 illus. 

The Contra-Rotation Propeller. A 
new propeller combination (oppositely 
rotating constant-speed, three-bladed 
propellers, capable of being driven by 
a single engine) has the advantage of 
reducing disk diameter ‘“‘and there is 
less tendency for designers to yield to 
the temptation of raising tip speed to 
a level so close to velocity of sound as 
to lower the efficiency of the propeller. 

“On balance the slight extra weight 
involved by use of the contra-rotating 
propeller may well prove to be a price 
worth paying. In this connection it is 
worth recalling the experiments of 
General Rota on contra-rotating ship 
propellers and particularly his dis- 
covery that there was a marked im- 
provement in propeller efficiency when 
the propellers were of different diam- 
eters.” The Engineer, September 5, 
1941, page 150. 

The Lorraine-Koolhoven Contra- 
prop. “Sterna.” A review of the work 
done by Fritz Koolhoven and the Lor- 
raine Dietrich company on the contra- 
rotating propellers designed for the 
Koolhoven Fk. 55 single-seat fighter. 
The solution of the problems of de- 
signing and constructing efficient gear- 
ing to run the two propellers is ex- 
plained. It is said that only the 
chaotic state of the French industry 
prevented complete success in the proj- 
ect. The Aeroplane, October 17, 
1941, page 432, 3 illus. 

Engine - Airscrew Vibrations. 
Charles M. Kearns. The problem of 
engine-propeller vibration is reviewed 
in the light of current practice. Cer- 
tain observations made in the course 
of experimental study of the complete 
problem are discussed in detail. 

The non-reproducibility of sup- 
posedly identical engine-propeller sys- 
tems has led to an intensive study of 
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several possible types of variables; 
clearances between vibrating mem- 
bers have so far been found to be of 
the utmost importance. Aircraft En- 
gineering, August 1941, pages 211- 
215, 10 illus. 

The Balancing of Airscrews. H. 
Castaing. A description of the pro- 
cedures and machines employed by 
the Hispano Suiza firm in the balanc- 
ing of propellers. Aircraft Engineer- 
ing, March 1941, pages 61-65, 22 illus. 


Radio 


Radioed Maps in Code. A picture 
explanation of the strategic use of the 
Finch telecommunication system for 
the radio transmission of coded mili- 
tary information from the airplane in 
flight to decoders at headquarters. 
Air Trails, October 1941, page 17, 5 
illus. 

Radiorange Ambiguities. David 8S. 
Little. The writer compares the 
problems of radio range flying with 
driving a car in foggy weather, in- 
dicating that as on the road, famili- 
arity with the peculiarities of a parti- 
cular radio range makes for increased 
ease of operation. While the studies 
of radio range flying made in the 
Link trainer study, for the most part, 
theoretically perfect range conditions, 
actual flying conditions contain such 
imperfections as multiple or false 
cones, split on-course conditions, 
bends in the range, etc. This article 
interprets these imperfections, ex- 
plaining them in terms of local condi- 
tions around LaGuardia Airport in 
New York. Aero Digest, December 
1941, pages 62, 65, 222, 1 illus. 


Standardization 


Aspects of Practical Standardiza- 
tion. B.C. Boulton. A survey of the 
efforts made by the aviation industry 
to achieve some kind of standardiza- 
tion, centralizing their work through 
the Society of Automotive Engineers 
and the National Aircraft Standards 
Committee. Such phases of the prob- 
lem are discussed as the fields and 
sources of standards for aircraft, the 
parts that are susceptible to standardi- 
zation, and the general benefits to be 
derived from wider standardization. 

Precautions are urged against some 
of the dangers of premature and un- 
tried developments in this field. 
Standards should be finalized it is 
said, only after they have been tried 
thoroughly in the production shop. 
Suggestions are made for procedures 
in putting standards into effect in the 
industry. Aero Digest, December 
1941, pages 217-222, 4 illus. 

Methods of Ensuring Interchange- 
ability. B. Kaiser. Difficulties en- 
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countered when dealing with inter- 
changeability of large airctaft, which 
have been extensively subcontracted, 
are considered at length and the main 
points requiring consideration are 
summarized as follows: 

(1) Drawing limits should be stand- 
ardized in order to reduce production 
costs and simplify supply and main- 
tenance of shop gages. (2) Standardi- 
zation of parts should be carried out 


‘on a wider scale under some coordinat- 


ing authority. (3) Subcontractors 
should be allowed to specialize on one 
component only and not devote their 
energies to producing as many com- 
ponents for as many aircraft as pos- 
sible, with consequent disorganization 
of stores and production systems. (4) 
Improved equipment for setting large 
assembly jigs is required. (5) Detail 
interchangeability must be planned at 
the commencement of the design, by 
master drawings and standard parts. 
To this end drawing alterations must 
be kept to minimum. (6) Parent 
firms should create a special depart- 
ment to deal with interchangeability 
problems. (7) Toolmaking facilities 
should be extended to cope with the 
increased requirements of production. 
Aircraft Production, November 1941, 
pages 53-61, 20 illus. 

Standards for Defense. C. E. Stry- 
ker. Standards are said to come under 
two major classifications, production 
and development. Two forms of 
tangible results are developing from 
present standards work. An _ in- 
creased number of Government stand- 
ards are being issued, and many indus- 
trial standards are being established, 
representing agreements between or 
among competing industrial organiza- 
tions. S.A.E. Journal, December 
1941, pages 54, 55. 

New Aircraft-Engine Drafting Man- 
ual Standardizes Drawing Room Prac- 
tices. Final version of the S.A.E. 
Aircraft-Engine Room Practice man- 
ual, just off the press, was prepared by 
Subcommittee E-8 of the Aircraft- 
Engine Subdivision, Aeronautics Di- 


. vision, §.A.E. Standards Committee. 


Rapid expansion of the aircraft 
industry made imperative develop- 
ment of a standardized procedure for 
preparation of aircraft-engine me- 
chanical drawings. New manual is de- 
signed to establish a common drafting 
room “language” so that signs and 
symbols appearing on aircraft engine 
blueprints may be uniformly inter- 
preted by manufacturers, subcontrac- 
tors and vendors. 

In compiling present edition, the 
committee consulted all available 
manuals, both published and unpub- 
lished, prepared by the Air Corps and 
various engine manufacturers to suit 
individual needs. Contents of the 
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manual include data on preparation 
of a mechanical drawing, such as ar- 
rangement of views, lines and line 
work, sectional views, dimensioning, 
screw thread representation for 
threaded parts, lettering, and drawing 


sheet sizes and arrangement. Di- 
mensioning by the decimal system is a 
new method described. Typical pages 
from the draftsman’s manual in illus- 
tration. S.A.H. Journal, December 
1941, page 41, 1 illus. 


Stress Analysis 


Stress Analysis of Aircraft Frame- 
works. N. J. Hoff. It is shown that 
the calculation of the critical loads 
of a plane framework is superfluous 
if the bending movements in the bars 
due to external movements and to 
lateral loads are determined by the 
Hardy Cross moment distribution 
method as extended by James. Con- 
vergence of this method is a proof of 
the stability of the framework. In the 
article the writer discusses methods of 
determining stresses and critical loads 
in the framework and deals with the 
distortion patterns of beam columns 
on several supports below and above 
the critical loads. The method is 
proof of the convergence outlined and 
regular and particular cases are dis- 
cussed and proved with the aid of 
numerical examples. The Journal of 
the Royal Aeronautical Society, July 
1941, pages 241-261, 14 illus. 

Three-Dimensional Flutter Analy- 
sis. William M. Bleakney. The sta- 
bility equation for a structure acted 


upon by air forces is set up in a form 
convenient for flutter analysis. Un- 
restricted generalized coordinates in 
complex form are used. Useful ex- 
pressions are given for the aerody- 
namical coefficients of airfoils in terms 
of theoretical two-dimensional co- 
efficients. The mechanical coefficients 


. for airfoils are expressed in terms of 


quantities generally known or easily 
calculable. 

The value of empirical data from 
resonance and static-deflection tests is 
emphasized. The paper is intended as 
a basis for further development. De- 
tailed steps involved in typical appli- 
cations will be discussed in a subse- 
quent paper. Journal of the Aero- 
nautical Sciences, December 1941, 
pages 56-63. 

On the Reaction of an Elastic Wing 
to Vertical Gusts. William R. Sears 
and Brian O. Sparks. Probing the be- 
havior of an elastic wing during and 
subsequent to its entrance into a ver- 
tical gust, investigations have often 
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shown that wing deflections (and 
therefore stresses) considerably greater 
than those corresponding to steady- 
state values are produced by certain 
combinations of gust gradient and 
wing elastic properties. This paper is 
a step in an attempt to determine 
whether this conclusion may be due 
in part to the neglect of non-stationary 
effects. 

It is concluded from the results pre- 
sented that inclusion of all of the non- 
stationary aerodynamic effects in the 
calculations leads to relatively low 
rates of wing deflection and maximum 
deflections only slightly greater than 
the asymptotic values. The large de- 
flections calculated in certain cases by 
other approximate theories do not ap- 
pear in the particular cases considered. 

These conclusions are strictly ap- 
plicable only to the cases of infinite 
torsional rigidity considered here. In 
application to actual airplane wings 
entering gusts the calculations should 
be extended to account for torsional 
flexibility. The wing deflection will 
then depend intimately on the relative 
rigidities in bending and torsion and 
on the location of the elastic and in- 
ertial axes. The results presented here 
can be expected to indicate the be- 
havior of wings that are relatively very 
stiff in torsion. Journal of the Aero- 
nautical Sciences, December 1941, 
pages 64-67, 2 illus. 


Reg. Trade Mark 


B*A* 30 airplane wing cloth, famous for 
its uniformity, is lighter, stronger and more 
closely woven than other airfoil fabrics. 


WELLINGTON SEARS COMPANY 
NEW YORK CITY 


65 WORTH STREET 


CLEANING 
BEFORE 
ANODIZING 


Improved results obtained by using 
safe, low-cost Oakite method 


For cleaning aluminum aircraft parts such as cowl- 
ing, struts, propellers, pistons, etc., before anodizing 
or similar protective surface treatment, use Oakite 
Aviation Cleaner. Its complete SAFETY, its thor- 
ough and fast cleaning action have made it the 
STANDARD and APPROVED material for this 
work the Nation over. More details on request. 
Tell us your problem ...we are at your service! 


OAKITE PRODUCTS, INC., 27 Thames Street, NEW YORK, N. Y. 


MATERIALS & METHODS FOR EVERY CLEANING REQUIREMENT 
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Determination of Strain Distribu- 
tion by the Photo-Grid Process. 
Given A. Brewer and Robert B. 
Glassco. The purpose of this paper is 
to describe the photo-grid process, a 
new method of measuring local de- 
formations. The process consists of 
photographing a pattern of lines upon 
a sensitized specimen which is then 
tested and the amount of deformation 
determined by measuring the new 
spacing of the lines. Gage lengths as 
small as 0.01 in. are used. By this 
process the strain distribution in ten- 
sile specimens of aluminum alloys has 
been plotted; also the strains pro- 
duced by several forming operations 
have been determined. 

The maximum local elongation meas- 
ured in tensile test specimens is much 
higher than the average in two inches 
and is indicative of the elongations ob- 
tained in forming operations of simple 
bending or stretching. In deep drawn 
shells even higher strains were meas- 
ured. The phenomenon of progres- 
sive strain hardening with reference 
to the strain distribution found in the 
tensile test specimens is discussed. 
Journal of the Aeronautical Sciences, 
November i941, pages 1-7, 9 illus. 

Structures Unit Assures Integrity of 
Design. R.L. Schleicher. A descrip- 
tion of the work and operations meth- 
ods of the structures unit of North 
American Aviation, Inc. This group, 
charged with the task of guaranteeing 
the structural integrity of the aircraft, 
checks for strength of the materials 
and parts which comprise the airplane, 
and conducts static tests on elements, 
parts and completed structures. Aero 
Digest, December 1941, page 192, 1 
illus. 

Airplane Vibration Tests as Related 
to the Flutter Problem. Charles B. 
Lyman. Reviewing the flutter prob- 
lem in general, this paper proceeds to 
discuss wing flutter and tail flutter 
mode natural frequency determination. 
Also treated is the determination of 
elastic mass and damping characteris- 
tics. Journal of the Aeronautical 
Sciences, November 1941, pages 24-30. 

Lateral Buckling of I-Section 
Column With Eccentric End Loads in 
Plane of the Web. Bruce Johnston. 
When a relatively slender column of 
the symmetrical I or WF shape is 
loaded eccentrically in the plane of the 
web by longitudinal end loads it may 
fail by elastic instability involving a 
combination of lateral bending and 
twisting. Timoshenko has shown that 
in the case of the solid rectangle a con- 
siderable end eccentricity causes the 
critical buckling load to be only 
slightly less than the Euler critical 
load for the same strip loaded axially. 
The corresponding solution for the 
WF or I-column, presented herein, 
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Steel tube engine mounts, ready for installation, at North American Aviation’s plant, 
Inglewood, California. 


shows that relatively small eccentrici- 
ties of the longitudinal end load ap- 
plied in the plane of the web cause a 
large falling off from the Euler critical 
load. 

For the ideally straight column, 
with a material perfectly elastic up 
to the yield point, there would be a 
critical J/r ratio for any given ec- 
centricity, column length, and mate- 
rial. Below this critical ratio the 
column would fail by yielding, accord- 
ing to the secant or eccentricity for- 
mula. Above the critical ratio the 
failure would be by elastic instability 
with respect to lateral bending and 
twisting. 

Application of the equations is made 
to two structural wide-flange sections, 
of light and medium weight, and the 
results are presented in the form of 
diagrams. Journal of Applied Me- 
chanics, December 1941, pages 176- 
180, 4 illus. 

Solution of Problems of Elasticity 
by the Framework Method. A. Hren- 
nikoff. A method is presented for us- 
ing the framework procedure to solve 
problems of elasticity without the 
mathematical difficulties which make 
the solution of the differential equa- 
tions of the theory of elasticity im- 
possible in many cases. The method 
may with some qualifications be ap- 
plied to problems of two-dimensional 
stress, bending of plates, bending of 
cylindrical shells, the general case of 
three-dimensional stress, and a great 
variety of others. 

Essentially, the method consists in 
replacing the continuous material of 
the elastic body being studied by a 
framework of bars arranged according 
to a definite pattern, the elements of 
which are endowed with elastic prop- 


erties suitable to the type of problem. 
This framework is then analyzed, ac- 
cording to the procedure outlined in 
the paper for various types of elastic 
problems. Examples of the applica- 
tion of the principles involved are also 
given. Journal of Applied Mechanics, 
December 1941, pages 169-175, 18 
illus. 


Buckling Strength of Duralumin 
Columns. According to this article 
uses of high-tensile aluminum alloy 
compression members in aircraft con- 
struction may be divided into two 
main classes: (1) that in which the 
members are employed as stiffeners in 
stressed-skin construction; and (2) 
that in which they are employed as 
struts in trussed structures. In both 
cases it is necessary to possess a knowl- 
edge of the behavior of the alloy con- 
cerned when employed in the form of 
a column. 

The paper is devoted to a study of 
characteristics of single struts. A 
simple, graphical method is described 
whereby the behavior of a long column 
may be predicted, with sufficient ac- 
curacy for design purposes, provided 
that reliable stress/strain data are 
available from tests conducted on 
short specimens of the material. 

Illustrations show a curve obtained 
by plotting results of compressive 
tests on miscellaneous short specimens 
of Duralumin; the average stress- 
strain curve for short specimens of 
Duralumin; the average stress-modu- 
lus curve for Duralumin; and the 
relationship between ultimate strength 
and slenderness ratio for long speci- 
mens of Duralumin. Aircraft Engi- 
neering, October 1941, pages 281-283, 
6 illus. 
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Solution of Simultaneous Equations. 
F. J. Turton. A solution is offered for 
simultaneous equations resulting from 
successive applications of the theorem 
of three moments to continuous beams. 
The Journal of the Royal Aeronautical 
Society, August 1941, pages 275-277, 
2 illus. 

Buckling of a Strut Under a Com- 
pression Which Varies Discontinu- 
ously. Jean Drymael. It often hap- 
pens that in a plane truss all joints are 
not transversely stiffened. If one 
joint of the compressed girder of a 
beam is free, the girder is liable to fail 
by buckling perpendicular to the plane 
of the truss, between the adjacent 
joints. The chart given here enables 
a rapid determination of the critical 
loading to be made. The compression 
and moment of inertia are assumed 
constant along the length of each bay, 
but may be different in the two bays. 
The Journal of the Royal Aeronautical 
Society, August 1941, pages 278-280, 
2 illus. 


Tools and Equipment 


Modern Machine Tools. Latest 
additions to the range of factory plant 
are described in this article which pre- 
sents an Empco 60-in. stroke hori- 
zontal honing machine; Milnes gen- 


eral-purpose vertical milling machine; 
recently introduced Edgwick No. 2 
vertical milling machine; Model VI 
Pallas vertical milling machine; 
special-purpose Ormerod shaper for 
machining internal radii; and No. 7 
Bardons and Oliver universal turret 
lathe fitted with single-lever speed 
preselector, all of which are illustrated 
and their functions outlined. Aircraft 
Production, November 1941, pages 22— 
25, 6 illus. 

Shop Equipment and Small Tools. 
Some recently developed small-tool 
aids to efficient production are pre- 
sented with descriptions of their de- 
sign and operation. Aircraft Produc- 
tion, November 1941, pages 47-49, 8 
illus. 


Testing Equipment 


Electro-Chemical Analysis Appara- 
tus. A gravimetric electro-chemical 
analysis is described as capable of 
determining the composition of a wide 
range of metals and alloys. The ap- 
paratus may be used to remove quali- 
tatively from a solution metals having 
a colored or otherwise interfering ion 
which hinders a subsequent operation. 
The Engineer, September 19, 1941, 
pages 190, 191, 2 illus. 

Continuous - Reading Electronic 


1942 


Voltmeter. C.J. Penther, F. B. Rolf- 
son, and L. Lykken. A full-range, 
sensitive, low-current-drain, continu- 
ous-reading electronic voltmeter is de- 
scribed. The meter has a range of 2.11 
volts and a sensitivity of 0.001 volt 
over the entire range. It has been de- 
signed for the accurate determination 
of potentials of electrode systems that 
have a resistance of 5,000 megohms 
or less. Industrial and Engineering 
Chemistry (Analytical Edition), No- 
vember 1941, pages 831-834, 3 illus. 

A New Lateral Extensometer. A. 
V. De Forest and A. R. Anderson. 
This paper describes a new lateral- 
strain gage which utilizes the principle 
of change of electrical resistance in 
wires with strain. An application of 
the instrument to the field of photo- 
elasticity is given in which the prob- 
lem of determining the individual 
principal stresses in a model can be 
solved directly when the information 
given by the isochromatic pattern is 
combined with the sum of the prin- 
cipal stresses at the points in ques- 
tion, as determined by the new gage. 
Journal of Applied Mechanics, De- 
cember 1941, pages 152-154, 6 illus. 

A Private Research Laboratory. 
The testing equipment in the labora- 
tories of the Fairey Aviation Com- 
pany is described, and explanations are 


Illustrated brochure 


available upon request. 


LAWRANCE ENcINEERING 


AND RESEARCH CORPORATION 


Linden, New Jersey 


RMAMENT TURNS 


To ELECTRICAL POWER 


. . supplied by. Lawrance Aux- | 
iliary Power Plants, for operating 
essential armament equipment on 
modern military aircraft. 


“Auxiliary Power by Lawrance”’ 


| Fuse Extractor Posts 
| Many designs, tool and 


| finger operated types. 
| Non-shattering bakelite. 


| need. Let us show you om in use. 


Anti-Vibration, 
Small, Light in Weight. 


Inc. 


Makes Complete 
AIRCRAFT FUSE PANELS 


Let us quote to your blue prints or sketches 


Complete fuse panels for instant finding are essential 
to manufacturer, engineer, pao official pilot, 
navigator. oe can design panel fitted to your 
Send for free ane 
NEW Littelfuse Product 


Most Efficient Aircraft 
Fuses 


Non-Crystallizing 


4737 Ravenswood Ave. 
Chicago, Ill. 


Suppliers. to the U. S. ‘Army Air Corps—1 
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given of various testing procedures 
used. The setup provides for metal- 
lurgical and chemical as well as me- 
chanical analyses and tests of air- 
plane models, components, acces- 
sories, and materials. Flight, No- 
vember 13, 1941, pages 338b-338f, 11 
illus. 

Gauging Serrated Shafts. The Cle- 
ment serration gage comparator, a new 
British device for checking pitch 
diameters and chordal spacing of spline 
shafts and gears is described. It con- 
sists of a metal frame carrying a dial 
indicator graduated in 0.0001 in. On 
the outer end a hardened and ground 
pin rests in one of the serrations. At 
the other end of the frame is a steel 
ball which may be withdrawn by pres- 
sure on an adjacent spring-loaded 
finger. To place or remove compara- 
tor on the work it is only necessary to 
apply pressure to the finger. To avoid 
errors due to heat from operator’s 
hand, an insulating gripping disk is 
provided near outer end. Aircraft 
Production, November 1941, pages 
45, 46, 4 illus. 


Training 


Canadian Aviation’s Aircraft Pro- 
duction Training Course. No. 4. A 
Broad Survey of Bench Work. This 
installment of the series reviews the 
range of bench work, factors governing 
size of tools and the essential opera- 
tions that can be formed in this phase 
of production. Canadian Aviation, 
October 1941, pages 53, 54, 56, 74, 2 
illus. 

Preparation for Airline Pilot Train- 
ing. Warren J. White. During nor- 
mal times, most airlines gather a large 
proportion of their First Officer replace- 
ments from the Army and Navy air 
forces. Now that National Defense 
has not only increased the operational 
pressure but has also cut off the main 
source of pilot supply, the airlines 
must, in a large measure, train their 
own men. 

This article, written by an Ameri- 
can Airlines pilot-instructor outlines 
the basis upon which the selection of 
commercially-trained pilots as First 
Officers is made. Suggestions are also 
given as to the special studies that a 
pilot should take before applying, and 
the books and pamphlets he should 
absorb before presenting himself to 
the airline flight director for an inter- 
view. Aero Digest, December 1941, 
pages 54, 55, 281, 6 illus. 

Certification of Army and Navy 
Welders. W. R. Allen. An outline 
of the general examination given for 
certification as Army and Navy weld- 
ers of various grades. It contains de- 


scriptions of the various test welds 
which the candidate must submit for 
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the various grades, and the test to 
which the completed welds are put to 
determine their conformance to speci- 
fications. Aero Digest, December 
1941, pages 164, 166, 3 illus. 

The R.A.F. in the U.S.A. Donn 
Hale Munson. An account of the 
training of R.A.F. student pilots are 
being given in the United States. 
Flying and Popular Aviation, De- 
cember 1941, pages 48-50, 76, 78, 80, 
7 illus. 

Lapsed License. Lewin B. Bar- 
ringer. Warning pilots not to get be- 
hind in their flying, a veteran pilot de- 
scribes his own experiences in taking a 
refresher course at the CPTP school. 
Flying and Popular Aviation, De- 
cember 1941, pages 37, 88, 90, 1 illus. 


Warfare 


Ii Dominio Dell’ Aira (Mastery of 
the Air). H.J.A. Wilson. A study of 
General Giulio Douhet theory of air 
warfare and its application and justi- 
fication in the light of military events. 
An outline of Douhet’s military career 
is also included. Aeronautics, August 
1941, pages 43-45. 

Airmen of Free France. Henry 
Baerlein. An account of the evolu- 
tion of the Free French Air Forces and 
their recovery from initial difficulties 
is given in this article describing the 
re-equipped and reorganized unit oper- 
ating under de Gaulle in cooperation 
and combat in the Middle East. 
Flight, November 20, 1941, pages 
358b-358d, 7 illus. 

Air and Sea. Editorial comment on 
the respective fighting powers of ships 
and airplanes. The Cretan experience 
throws light on the relationship of air 
attack to the defensive power of the 
lesser ships, the cruisers and destroy- 
ers, of which England lost several. 
‘The supreme importance to the Navy 
of the Air Arm is one of the greatest 
lessons so far taught to us by the 
War.” The Engineer, July 18, 1941, 
pages 40, 41. 

Air Power and Coast Defense. 
Lieut. Col. T. R. Phillips. Discussing 
air power as an agent of coast defense, 
the writer says that possibly naval 
protection against aerial bombing is at 
its lowest point at the present time. 
Most naval vessels now in commission 
were built at a time when aerial bomb- 
ing was not a serious threat. Naval 
protection may improve so greatly 
that bombing will not remain a serious 
threat, at least against battleships. 
However, even if this takes place, the 
present relationship between air power 
and sea power will not be changed. 

He concludes that ‘“‘Air power has 
not superseded coast defenses, but it 
can perform some of their functions 
more effectively than guns ever did... 
Increase in naval air installations on 


39 


the shore, together with acceptance of 
bombardment of nonmilitary installa- 
tions as legitimate targets, makes more 
harbor defenses necessary for their 
protection. Any harbor defenses con- 
structed or modernized should take 
into account the ability of the bomb- 
ing plane to perform certain of the old 
missions.’”” Army Ordnance, Septem- 
ber-October, 1941, pages 217-220, 1 
illus. 

War Moves to the Stratosphere. 
James L. H. Peck. An account of the 
hazards of high altitude flying, ac- 
companied by descriptive information 
on the devices and equipment em- 
ployed in protecting military airplane 
crews in the stratosphere. Popular 
Science, November 1941, pages 102- 
109, 220, 222, 224, 22 illus. 


Welding 


A Procedure Control for Aircraft 
Welding. A. K. Seemann. Conclu- 
sion of a discussion on procedure con- 
trol in the welding of aircraft. Es- 
sential elements of such control were 
discussed in part I. The current in- 
stallment treats of details of the weld- 
ing operation with specific discussion 
of various techniques. Also presented 
are the qualifications required of the 
welding operator, to follow the proce- 
dure, inspection of completed work, 
jigs and fixtures, and important pre- 
cautions for operators. Aviation, De- 
cember 1941, pages 116, 117, 210, 8 
illus. 

Atomic Hydrogen Welding in Air- 
craft Production. R. Smallman-Tew. 
The atomic hydrogen welding process, 
described at length, is said to combine 
many of the advantages of both are 
and oxyacetylene welding with few of 
their disadvantages. Discussion cov- 
ers: comparison of forgings and weld- 
ings; arc-welded components; atomic 
hydrogen welding; atomic hydrogen- 
welded fittings; and weldings in pro- 
duction. A special testing fixture, de- 
signed by the Technical Office, has a 
capacity of 120,000 lbs. Root end 
weldings under test are illustrated. 
Aircraft Engineering, August 1941, 


pages 227-230, 6 illus. 


Wind Tunnels 


The Lockheed Wind Tunnel. De- 
scription of the equipment and opera- 
tion of the aerodynamics laboratory 
and wind tunnel of the Lockheed Air- 
craft Corporation at Burbank, Cali- 
fornia. Aeronautics, August 1941, 
page 50, 4 illus. 

Power Requirements for Wind Tun- 
nel Models. C. C. Clymer. A dis- 
cussion of the method for determining 
the size, capacity and design of elec- 
tric motors for wind tunnels. Aero 
Digest, December 1941, pages 197, 
227, 2 illus. 


The Brewster Buccaneer fabricated with Boots Self-Locking Nuts 


Brewster Finds a Way 
to Cut Costly Assembly Hours 


One of the greatest problems of the aeronautical 
engineer continues to be the development of 
new ways to speed up production. In meeting 
present day demands Brewster Engineers cut 
assembly time with Boots Self-Locking Nuts. 


On the Brewster Buccaneer, a special nut 
assembly known as the Boots “Rivet Saver,” 
particularly, is performing a time-saving func- 


tion. This multiple unit nut is engineered to 

the particular job. 

Because they are demonstrably lighter, Boots 

Self-Locking Nuts save weight. And they are 

permanent. They literally “outlast the plane.” 
Boots are the only one-piece, all metal self- 
locking nuts to pass the rigid tests of Army, 
Navy and the Civil Aeronautics Authority. 


Boots Rivet Saver ‘‘Outlasts the Plane’’ 


AIRCRAFT NUT CORPORATION 
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Civil Aeronautics Authority 


Training and Employment Oppor- 
tunities in Aviation. A 170-page 
booklet of general information on op- 
portunities for training of all types in 
aeronautics has been issued by the 
C.A.A. It groups training into three 
main categories, pilot training, me- 
chanic training and aeronautical engi- 
neering. 

Under pilot training, the Civilian 
Pilot Training Program, its require- 
ments, courses and publications are 
described and the opportunities of- 
fered by the Army and Navy as well 
as commercial flying schools are out- 
lined. Opportunities for mechanical 
training and factory employment are 
similarly presented along with in- 
formation on sponsored courses in 
aeronautical engineering for those who 
ean qualify. 

Parallel Axes Control-Surface Bi- 
nary Flutter. A report outlining a 
method by which the critical flutter 
speeds of wings and tail configurations 
for the parallel-axes binary modes can 
be rapidly estimated. The means em- 
ployed to achieve this end are a series 
of engineering charts which determine 
a “flutter speed factor” as a function 
of the principal parameters affecting 
the critical speed. These are: surface 
weight, elastic axis location, center 
of gravity location, control surface 
chord ratio, control surface dynamic 
balance, structural damping and fre- 
quency ratio. C.A.A. Safety Regu- 
lation Release No. 68, September 15, 
1941, 160 pages. 

Foreign Materials in the Induction 
System. Alexander N. Troshkin. A 
safety bulletin by a Civil Aeronautics 
Board power plant specialist, dealing 
with the hazard of foreign material 
entering aircraft power plant induc- 
tion systems. The report indicates 
the probability of damage to the im- 
peller and other parts, resulting in 
possible power-plant failure, caused 
by the passing of bolts, cotter pins 
and other small objects into the blower. 

The bulletin cites examples of rags 
and other foreign objects which were 
either left in the engine during re- 
pairs or blew into the intake during 
the warming-up period or in flight. 
Recommendations are made for safe- 


Government 
Publications 


guards and regulations which may 
minimize this hazard. 

Carburetor Icing and Prevention. 
Alexander N. Troshkin. A Civil 
Aeronautics Board safety bulletin 
concerning the cause and prevention 
of carburetor icing. It outlines the 
general conditions and the particular 
temperatures and circumstances in 
which this type of icing can be ex- 
pected. General rules are proffered 
for the prevention of icing and the 
successful operation of carburetor 
heating systems. 

Photographic Measuring Devices 
Developed in Two C.A.A. Projects. 
Description of two new devices used 
in aircraft certification and now being 
developed by the C.A.A. One con- 
cerns an automatic instrument log, 
the other entails equipment for meas- 
uring aircraft performance. Both of 
these devices are basically photo- 
graphic in principle. Civil Aero- 
nautics Journal, November 15, 1941, 
pages 289, 295. 

Proposal Trims Flying Time for 
Non-spin Planes. A study of the pro- 
posal to reduce the pre-solo instruc- 
tion time for students taking instruc- 
tion in two-control non-spinnable air- 
craft equipped with a nose-wheel 
type landing gear. This proposal was 
made after an experimental training 
program on this type aircraft was 
conducted to determine the average 
of hours of instruction required for a 
safe solo flight, and the amount of ad- 
ditional dual required to prepare the 
student to solo a conventional trainer. 
Civil Aeronautics Journal, December 
1, 1941, pages 301, 302. 

Device Useful in Teaching Air 
Navigation. H. Lynn Bloxon. De- 
scription of a device which may be 
built out of wood and cardboard to 
aid in showing avigation students 
why compass headings differ from true 
headings. Civil Aeronautics Journal, 
December 1, 1941, page 304, 1 illus. 


U.S. Army Air Forces 


A Resume of Developments. Maj. 
Gen. H. H. Arnold. A general outline 
of the development which has taken 
place in the Air Forces since the be- 
ginning of threatened hostility. This 
includes progress in enlarging bases, 
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training facilities and equipment as 
well as increasing numbers of pilots, 


flight crews and other personnel. 
Advances in the development of air- 
plane types, the work of the ferry 
command and similar major activities 
started by the Army Air Force are out- 
lined. Air Forces News Letter, No- 
vember 1941, pages 1-5, 1 illus. 

Welding. A technical manual on 
the science of welding. An elementary 
description is given of the equipment 
and technique used in oxyacetylene, 
are and resistance welding and cutting. 
Their application to steel and steel 
alloys, ferrous castings, aluminum and 
its alloys, nickel, copper, etc., is ex- 
plained. Special attention is given to 
airplane welding problems, welding 
tests and the hardening of surfaces. 
War Department Technical Manual 
No. 1-430, February 20, 1941, 170 
pages, 87 illus. 

The Air Defense System in Action. 
Capt. Oliver F. Holden. A study of 
the air defense net operated by the 
First Intercepter Command of the 
Army Air Forces jointly with civilian 
agencies and the telephone company. 
The standard procedure for handling 
reports, determining the identity and 
direction of the craft and the dispatch- 
ing of aircraft to intercept and destroy 
the enemy craft is outlined. Air 
Forces News Letter, November 1941, 
pages 11, 12, 14. 

Airplane Inspection Guide. A con- 
cise presentation of the information 
necessary for the proper inspection of 
aircraft, engines and auxiliary equip- 
ment. Inspection routines for struc- 
tures, propellers, instruments, hy- 
draulic equipment, engine, electric, 
induction, fuel and lubricating sys- 
tems are outlined as well as instruc- 
tion for filling out the required report 
forms. War Department Technical 
Manual No. 1-415, March 24, 1941, 
113 pages. 


National Advisory Committee 
for Aeronautics 


Researches on Direct Injection in 
Internal Combustion Engines. Jean 
E. Tuscher. Translation of the paper, 
“Recherches sur |’Injection Directe 
dans les Moteurs 4 Combustion,” 
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CAUSES FOR 
IGNITION TROUBLE 
IMPROPER INSTALLATION 
(LOOSE ELBOW) 


A MOTION PICTURE COMPLETE WITH SOUND 
‘ 

BS Factory. Complete in illus- 
tration and narration, it will add 

4 \ charge, to interested Schools 

and Colleges. Showing time 30 | 

Al BS Corporation, 136 West | 
: 52nd Street, New York, N.Y. | 
Contractors to the United States Army, Navy and Coast Guard and Aircraft Engine Builders 
| 136.WEST 52nd STREET, NEW YORK, NEW YORK 
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from Publications Scientifiques et 
Techniques du Ministére de |’Aire, 
No. 89, 1939. A description of ex- 
periments carried out on two differ- 
ent types of engines showing that the 
laws relating injection and com- 
bustion and, finally, the operating 
qualities of the engine itself, are gen- 
eral and are influenced neither by the 
shape of the combustion chamber nor 
by a more or less strong turbulence 
maintained in this chamber. 

The study of retarded cycles, during 
which combustion takes place entirely 
during the expansion stroke, has pro- 
vided a means for reducing the com- 
bustion speed and for increasing the 
concentration of the air-fuel ratio up 
to saturation while maintaining a 
high thermal efficiency. The com- 
bination of a short injection period and 
and retarded cycle will produce the 
greatest specific power from a Diesel 
engine, while reducing, at the same 
time, the fatigue of its parts to within 
acceptable limits. 

To sum up, these researches have 
adduced a solution for reducing the 
fatigue of the Diesel engine by per- 
mitting the preservation of its com- 
ponents and, at the same time, raising 
its specific horsepower to a par with 
that of carburetor engines, while 
maintaining for the Diesel engine its 
prerogative of burning heavy fuel 
under optimum economical condi- 
tions. N.A.C.A. Technical Memo- 
randum No. 993, November 1941, 97 
pages. 

Effect of Threaded and Serrated 
Holes on the Limited Time and 
Fatigue Strength of Flat Light-Alloy 
Strips. H. Biirnheim. A translation 
of the paper, “Uber den Einfluss von 
Bohrungen mit Gewinden und Kerb- 
verzahnungen auf die Zeit- und Dau- 
erfestigkeit von LeightmetallFlach- 
stiben,” from  Luftfahrtforschung, 
March 29, 1941. The investigation 
was made for the purpose of ascer- 
taining the notch sensitivity of flat 
strips of light alloy with cylindrical 
holes under initial tension stress, with 
special attention to the change in 
notch-effect factors with the number 
of load cycles. Then the studies were 
extended to similar flat strips with 
pin-loaded holes. N.A.C.A. Tech- 
nical Memorandum No. 994, No- 
vember 1941, 10 pages, 17 illus. 

The Creep of Laminated Synthetic 
Resin Plastics. H. Perkuhn. Trans- 
lation of a paper, ‘Kriechverhalten 
geschichteter Kunstharzpressstoffe,”’ 
from Luftfahrtforschung, February 28, 
1941. The long-time loading strength 
of a number of laminated synthetic 
resin plastics was ascertained and the 
effect of molding pressure and resin 
content determined. The best value 
was observed with a 30 to 40 per cent 


resin content. The long-time load- 
ing strength also increases with in- 
creasing molding pressure up to 250 
kg./em.?; a further rise in pressure 
affords no further substantial improve- 
ment. 

The creep strength is defined as the 
load which in the hundredth hour of 
loading produces a rate of elongation 
of 5 X 10-4 per cent per hour. The 
creep strength values of different 
materials were determined and tabu- 
lated. N.A.C.A. Technical Memo- 
randum No. 995, November 1941, 8 
pages, 23 illus. 

Two-Dimensional Potential Flow 
Past a Smooth Wall With Partly Con- 
stant Curvature. Werner v. Koppen- 
fels. Translation of the article, 
“Ebene Potentialstrémung lings einer 
glatten Wand mit stiickweise stetiger 
Kriimmung,” from Luftfahrtfor- 
schung for July 20, 1940. The speed 
of a two-dimensional potential flow 
past a smooth wall, which evinces a 
finite curvature jump at a certain 
point and approximates to two arcs 
in the surrounding area, has a ver- 
tical tangent of inflection in the criti- 
cal point as a function of the arc 
length of the boundary curve. 

The method disloses that in the 
vicinity of the curvature jump the as- 
sumptions for Pohlhausen’s boundary 
layer equation into which the first 
two speed derivatives enter, are no 
longer given. In consequence of the 
pronounced pressure change at the 
critical point, a breakdown of the 
boundary layer is anticipated. N.A. 
C.A. Technical Memorandum No. 
996, November 1941, 19 pages, 10 illus. 

Determination of the Bending and 
Buckling Effect in the Stress Analysis 
of Shell Structures Accessible from 
One Side Only. A. Dose. Transla- 
tion of a paper, ‘Untersuchungen zur 
Erfassung des Biegungs-bzw. Beu- 
lungseinflusses bei Spannungsmes- 
sungen an nur einseitig zuginglichen 
Schalenkonstruktionen,” from Luft- 
fahrtforschung of March 29, 1941. A 
report describing a device for ascer- 
taining the bending and_ buckling 
effect in stress measurements on shell 
structures accessible from one side 
only. Beginning with a discussion of 
the relationship between flexural 
strain and certain parameters, the 
respective errors of the test method 
for great or variable skin curvature 
within the test range are analyzed and 
illustrated by specimen example. 
N.A.C.A. Technical Memorandum 
No. 997, December 1941, 17 pages, 14 
illus. 

Inertia of Dynamic Pressure Arrays. 
Hans Weidemann. Translation of an 
article, ‘Zur Tragheit von Staud- 
ruckanlagen,”’ from Luftfahrtforschung 
of July 20, 1940. The author states 


that there is a certain time lag in 
dynamic pressure changes before they 
are visible to the pilot on the indicator 
dial. This lag depends upon the size 
of the tubing employed and the char- 
acteristics of the indicating instru- 
ment. A new mathematical term, 
“pneumatic time constant,” which 
depends only on the dimensions of the 
tubing and of the indicator, permits 
the comparison of different dynamic 
pressure arrays. The pneumatic time 
constant is an indication of the inertia 
of a dynamic pressure array. WN.A. 
C.A. Technical Memorandum No. 998, 
December 1941, 14 pages, 7 illus. 

Stress Analysis of Circular Frames. 
H. Fahlbusch and W. Wegen. Trans- 
lation of the article, ‘‘Berechnung der 
Beanspruchung kreisfémiger Rings- 
pante,” Luftfahriforschung, April 22, 
1941. A study of the stresses in cir- 
cular frames of constant bending stiff- 
ness as encountered in thin-walled 
shells. They are investigated from 
the point of view of finite depth of 
sectional area of frame. The solution 
is carried out for four fundamental 
load conditions. N.A.C.A. Tech- 
nical Memorandum No. 999, Decem- 
ber 1941, 11 pages, 19 illus. 


National Bureau of Standards 


Stresses in a Rectangular Knee of 
a Rigid Frame. William R. Osgood. 
A study of the distribution of stress 
in the knees of a rigid frame. Numer- 
ous tests have been made to deter- 
mine this distribution. But tests 
alone are, according to this paper, of 
limited value unless they permit gen- 
eralization, that is, unless it is pos- 
sible to predict the behavior of other 
similar but different structures on the 
basis of the tests. 

One method of generalizing consists 
of analyzing tests by well-founded 
theory which is not restricted by 
particular dimensions of a test speci- 
men nor the conditions of loading. If 
the limitations of the theory are kept 
in mind, wide generalization is often 
permissible. Journal of Research of 
the National Bureau of Standards, 
November 1941, pages 443-448, 4 
illus. 


British Library of Information 


Airscrews Aid High Altitude Bomb- 
ing. A study of the variable-pitch 
contra-rotating propeller which, ac- 
cording to this article, not only per- 
mits improved altitude performance 
but eliminates the need for torque 
rigging and permits the use of shorter 
landing gear legs. Bulletin from 
Britain, December 3, 1941, pages 1, 2. 


The incredibly sensitive diaphragm of this instru- 
than 15/64 of an inch 
Such an instr is the highest expression of 


Current Military History 


When the German Wehrmacht stopped 
going forward in Russia and began mov- 
ing in reverse, even some of the military 
experts began wondering what the 
Soviet Union contained, both from the 
military and the spiritual point of view, 
that enabled them to resist the blitz 
and, finally, roll back the Nazi war 
machine. 

Many of these questions are answered 
in this book. It presents a studied an- 
alysis of the German attack to the East, 
indicating that the Wehrmacht found 
no mere army, when they moved 
through Russia, but an entire people 
in arms. 

A sober, conservative strength esti- 
mate of the Soviet fighting machine is 
offered. The air arm is discussed with 
comment on the general construction 
and armament of popular types of air- 
craft in current use, the organization 
that operates them and the factories 
that keep them supplied in adequate 
numbers. The organization and opera- 
tion of paratroops and the Osoaviakhim, 
or civil aviation unit, are likewise ex- 
plained, as are the mechanized units, 
supply and industrial facilities, and 
other major military factors. 

Aside from the material considera- 
tions of the war, great stress is laid by 
the author on the invisible elements in 
fighting; the morale which has repeat- 
edly not only kept encircled units of the 
Army from surrendering, but has sus- 
tained their morale until they were re- 
lieved. This depended, in a large de- 
gree, on the information units which 
traveled with each division. The Soviet 
Army, according to the book, has come 
a long way from the Czar’s units which 
depended for discipline on illiteracy and 
fear. Even the trapped units were kept 
in constant touch with their progress by 
means of “Wall newspapers’’; bulletin 
board affairs issued by the press officer 
attached to the unit on portable equip- 
ment. 

The major message of this work seems 
to be that the reason for the Russian 
resistance is far more spiritual than it is 
material, and that the seeds of the ulti- 
mate defeat of Fascism have already 
been sown in the winter snows before 
Leningrad and Moscow. 


We Made a Mistake—Hitler, 
by Lucien Zacharoff; D.Appleton- 
Century, New York, 1941, 213 
pages, $2.00. 


Books reviewed in this sec- 
tion may be purchased, or 
borrowed without charge, 
trom The Paul Kollsman 
Library, Institute of the 
Aeronautical Sciences, 


1505 RCA Building West, 
Rockefeller Center, New 
York, N. Y. 


Elements of Airplane Lofting 


Because lofting is a comparatively 
new operation in airplane building, a 
primary discussion of the science may 
be valuable to seasoned airplane build- 
ers as well as to student engineers and 
apprentice mechanics. Airplane lofting 
is an admitted adaptation of ship lofting. 
It inherits most of the older art’s mathe- 
matics and theory, and many of its 
terms and methods, but has introduced 
many alterations of its own because of 
differences in materials and problems. 

The volume opens with a clarification 
of terms, both lofting and aeronautical, 
reviews enough plane and solid geome- 
try to make the principles involved in 
lofting clear, and then plunges into the 
practical aspects of the problem such as 
fairing, models and shell expansion. 

Continuing along the same lines the 
author applies this primary practice 
to the loftsman’s final output, tem- 
plates, which are then put to work on the 
production of blanked parts which are 
finally formed and assembled by the use 
of fixtures, forms and jigs. 

One of aviation’s own contributions 
to lofting, the use of photographic 
equipment for reproduction and trans- 
fer is explained. Other newly developed 
methods of mechanical transfer, used in 
accelerating the process of lofting, are 
reviewed. 

Airplane Lofting, by William 

Nelson; McGraw-Hill Book Com- 

pany, New York, 1941; 148 pages, 


Instructor's Aviation Manual 


An outline is provided in this manual 
for a brief course in elementary naviga- 
tion to include both references and texts 
prepared especially to meet the require- 
ments of the Civilian Pilots Training 
Program. It is broken down into 12 
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lessons covering such subjects as defini- 
tions, size and shape of the earth, and de- 
tails on aeronautical charts and their use. 

Other suggested material includes a 
study of the magnetic compass, methods 
of determining deviation, tables and 
diagrams, practical air piloting, the 
theory and practice of dead reckoning 
and correction for draft. A detailed 
study of the radius of action of aircraft 
is also offered. 

The work suggested in navigation by 
radio brings the course up to date since 
it includes work in radio range flying, 
along with the use of fan type markers. 
Explanation of the use of the Dalton 
computer is also included. 

Air Navigation Outline, by 
Frederick W. Keater; Weems 
System of Navigation, Annapo- 
lis, Maryland, 1941; 96 pages, 
$2.50. 


Another Year in Aviation 


Another review of the year’s progress 
in aviation, written by the famous New 
York Times team of Graham and Cleve- 
land. Following their established for- 
mula of inspecting the industry under 
such headings as military and naval 
aviation, commercial flying, meteorology 
manufacture, schools, research, instru- 
ments and airports, their presentation 
this year is unusually thorough, con- 
sidering the fruitful period it has to 
cover. 

The military and naval sections, na- 
turally, are long, well illustrated and 
comprehensive. The chapter on air 
transport, featuring a simplification of 
the Wilbur Wright Lecture, given by 
Juan Trippe of Pan American Airways 
before the Royal Aeronautical Society, 
contains a popular version of the Hogo- 
zit Curve, a system of presenting the 
progress of a transoceanic flight while 
in operation, as developed by Capt. 


_Harold Gray. 


The manufacturing and private flying 
portions of the work are excellent, evi- 
dencing that they are not being shoul- 
dered out in preseritations to youth by 
the more spectacular military interests. 
One of the unusual features of the work 
is the picture-visit to the wind tunnel 
at Langley Field. The making of the 
blades for the wind tunnel fan is illus- 
trated progressively. 

Young America’s Aviation An- 
nual, by Frederick P. Graham 
and Reginald M. Cleveland; Rob- 
ert M. McBride Company, New 
York; 1941, 254 pages, $2.00. 
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Euents Have 
Put These Books 


ON THE FIRING LINE! 


Read - - - - 
CIVIL DEFENSE 


C. W. Glover, 1941—$16.50 


Over 900 Pages. Fully Illus- 
trated, Revised and Enlarged 


The most complete and authori- 
tative book on the subject 


So important has this book 
become to the defense of 
Britain that this is its 3rd 
revision in order to keep 
abreast of the most recent 
and most successful methods 
in the science of protection. 


WARTIME 
BUILDING 
CONSTRUCTION 


Ist American Edition, 1941 
$4.00 


This book reviews the general 
principlesof wartime building. 
It stresses the degree of fire 
protection required and the 
best means of carrying out 
the work. 

There is a special section de- 
voted to the construction of 
single story buildings to pro- 
vide living quarters for armed 
forces, also for temporary 
office accommodations and 
hospitals. 


AVIATION 
INSTRUMENT 
MANUAL 


1941—$5.00 


This publication describes 
the construction, use and 
maintenance of instruments, 
used in aeroplanes and of 
instruments used on the 
ground associated with those 
in aeroplanes. 


Also Technical Books in 
Spanish and Portuguese 


Write for Complete Catalogue 


Chemical Publishing Co., Inc. 
234D King St., Brooklyn, N. Y. 


North Island Memories 


A moving, vivid account of life at a 
modern naval air base, the book by this 
name presents the social, human and 
military phases of training, maneuvers, 
squadron and social life, afloat and 
ashore. 

The writer, currently test pilot for 
Vought-Sikorsky, gives a highly person- 
alized review of the experiences of a 
Pensacola graduate who is ordered to a 
dive-bomber squadron attached to the 
aircraft carrier Lexington and shore- 
based at North Island. The account 
covers three years’ connection with the 
station and several short trips up and 
down the coast as well as one major 
cruise aboard the carrier. 

The entire story sparkles with Navy 
jargon and contains sharply etched por- 
traits of the men who make up the per- 
sonnel of the Navy Air Service. The 
reader has an opportunity in this work 
of becoming more intimately acquainted 
with the spirit of the Naval Air Service 
as fostered in the tightly centered naval 
aviation community at North Island. 


Air Base, by Boone T. Guyton; 
Whittlesey House, New York, 
1941; 295 pages, $2.50. 


Dynamics of the Air 


The progress of meteorology has been 
due in recent years to the application of 
the laws of thermodynamics and hydro- 
dynamics, the study of the atmosphere 
and its motions. This book gives an ac- 
count of these investigations and their 
results with regard to application to 
forecasting and to meteorological re- 
search. It presents a concise treatment 
of the laws that operate in the atmos- 
phere, stressing the results of dynamic 
meteorology and their importance to 
actual forecasting. 

While the work assumes a certain 
amount of mathematical background, it 
retains a definite simplicity which makes 
it possible for the untrained reader to 
understand it, if .read carefully. It 
commences with a study of the earth 
and the equation of state for dry and 
moist air. A study of atmospheric 
statics, condensation and adiabatic 
changes in moist air is followed by fur- 
ther application of thermodynamics to 
the atmosphere. Radiation and atmos- 
pheric motions as well as analysis of 
the pressure field are presented along 
with studies of general circulation in the 
atmosphere, fronts, air masses, and 
pressure phenomena. 

The appendix contains such tables as 
saturation pressure of water vapor, 
millibars, numerical constants, ete. 


- Dynamic Meteorology, by 
Bernhard Hauritz; McGraw- 
Hill Book Company, New York, 
1941; 365 pages, $4.00. 
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The Technical and Scientific 
Aeronautical Monthly 
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Lt.-Col. W. Lockwood Marsh 
F.LAe.S., M.S.A.E., F.R.Ae.S. 


Single Copies: 50 cents post free 
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During the War, a special 
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reproductions and trans- 
lations from the Foreign 
Technical Press 


BUNHILL PUBLICATIONS 
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Outstanding New Aviation 
Defense Books 


New “revised” issue of “AERONAUTICAL 
TRAINING” covers all subjects for “Private” 
and “Commercial Pilot” multiple choice examina- 
tions. Separate sections shown for first time. 
Navigation, Meteorology, Aircraft, Engines and 
CAR covered. Navigation problems plotted with 
solutions given. Gust factor loads explained. 
$3.00 postpaid or C.O.D. 


Radio and Instrument Flying by Charles A. 
Zweng, Instructor, U. S. AIR CORPS. 1941. 
Third Edition bristling with important new ma- 
terial. Written especially to prepare the pilot for 
government examination for ‘‘instrument rating.” 
Radio-Telephone Permit included with Meteorol- 
ogy, Radio-Orientation, let-down, off-course and 
alternate airport problems. Only $4.00 postpaid. 


Airplane & Engine Mechanics: New text, cover- 
ing all subjects for mechanic’s rating (multiple 
choice examinations). $3.00. 


Flight Instructor: A new quiz text covering the 
scope of the multiple choice examination for 
flight instructor rating. Illustrated with perti- 
nent diagrams and gust factor load problems. 
$2.00 postpaid or C.O.D. 


Navigation Plotter (Dept. of Commerce type) is 
necessary for all problems involving drift, let- 
down and off-course, including alternate airport 
problems. May be used when taking examina- 
tion. Complete with leatherett Navigation Note 
Book and instructions. Only $4.00 postpaid. 


Air Navigation (Gold Medal Edition) includes 
meteorology. $5.00 postpaid. 


Simplified Celestial Navigation by P. V. H. 
Weems and E, A. Link, Jr. $3.00 postpaid. 


Dalton Mark VII Aircraft Computer. With book 
of instruction. $7.50. 


Order From 


Pan American Navigation Service 


1435 Flower St., Dept. A. R., Glendale, Calif. 
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British Engine Practice 


Providing an index to the consider- 
able difference between British and 
American procedures, this work offers 
a general description of British mainte- 
nance and overhaul system. Part of a 
series on British aircraft construction, 
operation and maintenance, it launches 
the subject by a general review on Brit- 
ish ground engineers’ licenses, their 
categories, qualifications and responsi- 
bilities. 

A chapter on engine types and opera- 
tions gives a lucid explanation of the 
function of the various engine parts and 
contains an excellent simplification of 
the British sleeve-valve engine. The 
general outlines of engine installation 
and servicing procedure, trouble-shoot- 
ing, top overhaul methods and testing 
procedure further accentuate the dis- 
similarities between U.S. and British 
methods, provoked by differences in 
service conditions. 

Material is also included on other 
subjects such as engine ratings and per- 
formance testing, hand and mechanical 
starting with explanations of various 
types of British starters and the use and 
function of aircraft instruments. 


Aero Engine Practice, by E. 
Molloy; Chemical Publishing 
Company, Brooklyn, New York, 
1941; 132 pages, $2.50. 


Thorough grounding 
in the fundamental 
concepts—Aero Digest 


ELEMENTS OF 
AERONAUTICS 


By Captain Francis Pope 
and Dr. Arthur S. Otis 


Introduction by 
Major Al Williams 


Covers the art of flying, aero- 
dynamics, air navigation, 
meteorology, and the rules and 
regulations all pilots must 
know. The requirements of 
the Civil Aeronautics Author- 
ity Examinations are fully 
treated. “Practical, compre- 
hensive, written so any high 
school student can understand 
it.’—The Library Journal 


Price $3.40 
WORLD BOOK 
COMPANY 


Yonkers-on-Hudson, New York 
2126 Prairie Ave., Chicago 


BOOKS 


Simplified Meteorology 


In this book the author has sought to 
explain the basic truths and principles 
of meteorology without mathematical 
formulas, complicated diagrams, ad- 
vanced physics or higher mathematics, 
to the end that the average pilot might 
be able to use the airways with increased 
safety. 

Introducing his work with a study of 
the characteristics and composition of 
the atmosphere and the elements of 
meteorology, pressure tendency, hu- 
midity, cloud formation, ete., the au- 
thor describes the instruments used to 
measure them and their functions. 
Cloud types and their formations, circu- 
lation, front developments and their ef- 
fect are discussed in an examination of 
weather maps, reports and forecasts, and 
their interpretation for safer flying. 


A Pilot’s Meteorology, by 
Charles Greham Halpine; D. Van 
Nostrand Company, New York, 
1941; 220 pages, $2.50. 


Layout in Aircraft 


There are three chief fields with 
which every good aircraft layout drafts- 
man should be familiar. They are de- 
scriptive geometry, detail design and 
fitting analysis. This work is a practi- 
cal introduction to all three of these. 
It is written from the point of view of 
the teacher who must present it to a 
class, and that of the detail draftsman 
who wants to assume higher responsi- 
bilities. 

Besides reviewing the actual mechan- 
ics of making layouts, the basic descrip- 
tive geometry applied in the work is 
set forth. Enough practical informa- 
tion is given on aircraft parts, design 
considerations and actual fabrication 
procedures such as forging, molding, 
riveting, etc., to promote intelligent de- 
sign drafting. 

The general field of fitting and stress 
analysis is treated on the same basis, as 
is a primary study of the design of thin 
web beams. The final section provides 
for the layout man such general tables 
as bending allowances, decimals, loga- 
rithms, square roots and the like. 


Aircraft Layout and Design De- 
tail, by Newton H. Anderson, 
McGraw-Hill Book Company, 
Inc., New York, 1941; 306 pages, 
$3.00. 


Aircraft Welder’s Primer 


This book outlines a training course 
for aircraft welders, covering the usual 
basic subjects of welding, brazing and 
soldering by various gas media. An in- 
troduction to the science of welding 
gives the definitions and describes the 
standard equipment, explaining the 
function of each part. The presenta- 
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tion then treats of safety rules on the 
operation of the equipment, procedure 
in the use of gas, setting up and lighting 
the torch, establishment of correct flame 
and the actual heating and welding pro- 
cedure. 

Particular attention is given to the 
design, building and use of jigs in air- 
craft welding. Detailed discussions are 
provided on government specifications, 
routine tests and examination for the 
hiring and certification of welders, and 
the usual routine by which their work is 
inspected and judged. Final sections 
deal with directions and precautions for 
welding in aircraft repair and mainte- 
nance. 


Aircraft Torch Welding, by C. 
Von Borchers and A. Ciffrin; Pit- 
man Publishing Corporation, 
New York, 1941; 157 pages, 
$1.50. 


Physical Examination 


The authors, one a well-known flight 
surgeon and the other a former Navy 
pilot, editor and executive, offer a 
handbook containing the basic physical 
test given by flight surgeons to all who 
wish to fly. 

The tests, which usually require com- 
plicated equipment have been simpli- 
fied and reproduced through the use of 
charts, cellophane discs, measuring 
scales that can be removed from the 
book, color plates and similar props. 
One of the unusual features is the depth 
perception gage, customarily a cumber- 
some and expensive device. The make- 
shift that can be made to perform its 
function will amuse and startle some 
of the veteran pilots who have known it 
in its official form. 


Are You Fit to bea Pilot! by Dr. 
Ermin L. Ray and Stanley Wash- 
burn, Jr.; Wilfred Funk, Inc., 
New York, 1941; 62 pages, $1.75. 


British Engine Accessories 


Another in the Molloy series on Brit- 
ish maintenance methods, this work 
deals with the main types of starters and 
generators used generally in English 
operations. The types studied include 
the Rotax, B.T.H. and Armstrong 
Siddely types of hand turning, inertia 
and electric starters. 

Following the usual handbook style, 
the operation and function of each type 
is outlined and practical suggestions for 
installation and maintenance are of- 
fered. Part of the book is devoted to 
the gas and compressed air starters 
which are seldom used in the United 
States but are quite common abroad. 


Starters and Generators, by E. 
Molloy; Chemical Publishing 
Company, Brooklyn, New York, 
124 pages, $2.50. 
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Allied Military Aircraft 


Presenting a series of photographs and 
comprehensive descriptions of most of 
the types of military aircraft being used 
by the United States and England in 
the present conflict. This book does 
not contain the very latest types, but it 
is sufficiently up to date to offer a 
fairly clear panorama of the equipment 
on hand. 

The book is broken down into general 
units in which the various functions of 
aircraft are presented. Pursuits and 
fighters are treated first, offering de- 
scriptions of types in current use, some 
of which were considered “brand new” 
up to the last summer. These include 
the Airacobra, the Curtiss P40D, the 
Grummann Sky Rocket and the Re- 
public Thunderbolt. In all cases the 
information on British Aircraft is not 
quite as modern. 

Medium and light bomber, dive 
bomber, heavy bomber and the twin 
and 4-engine class and the various types 
of naval aircraft are similarly presented. 
The most modern material is found in 
the training liaison and miscellaneous 
section of the book. Some of the less 
discussed types, such as the Ryan YO51, 
the Stinson 049, the British Air Speed 
Queen Wasp and other less popular 
types are presented. While the book 
offers no outstanding information it 
does serve as an omnibus of military 


types up to the point of its publication. 


War Wings, by David S. 
Cooke; Robert McBride and 
Company, New York, 1941; 218 
pages, $2.75. 


Model Engineering 


This book fills a long vacant place on 
the aeronautical book shelves. It ap- 
plies the known and accepted principles 
of airplane design to the problems of 
model airplane construction. It is ac- 
complished with a clear understanding 
of the nature and capacity of the Ameri- 
can model airplane builder acquired by 
the author through his experience and 
contacts as editor of the Model Airplane 
News. 

The tendency among many writers is 
to underestimate the engineering ca- 
pacity of young people but this author in 
his work sufficiently simplifies the mathe- 
matics used to make it handy for his 
readers. Nevertheless, he has left 
enough substance to make the mathe- 
matics applicable to the job on hand. 
The work is divided into six major sec- 
tions. The first deals with the essential 
factors of flight, basic information on 
lifting surfaces and their inherent mathe- 
matics and calculations. 

Among the unusual features is a clear 
simplification of the graphic method for 
determining speed. Another section is 
devoted to stability in the method for 


obtaining it. The study of propellers in 
their proportion, and comprehensive 
data on rubber and gasoline power for 
models are explained. 

The latter half of the book is devoted 
to the application of the foregoing 
principles to actual design: the ar- 
rangement of aerodynamic factors and 
the actual procedure in designing several 
types of models such as stick models, 
speed, distance and duration designs. 
Advance applications of this work are 
grouped in a paragraph on the design of 
gas models. The final section concerns 
control, adjustment and balance before 
and after test flights. 


Model Airplane Design and 
Theory of Flight, by Charles 
Hampson Grant; Jay Publishing 
Corporation, New York, 1941, 
512 pages, $3.75. 


An Amazing Saga 


With a view to portraying the ‘Amaz- 
ing Saga” of air transportation, a di- 
rector of Eastern Airlines, Inc., has 
written a small volume which tells 
briefly the history of air transportation 
and its contributions to modern trans- 
portation; it highlights the technical 
progress which has aided the airlines in 
making air transportation safer, quicker, 
cheaper and more dependable. Final 
sections pose the more important busi- 
ness problems of air transportation and 
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point out the future of the industry. 

The author finds that the industry’s 
beginnings in a world of abundant and 
keenly competing transportation facili- 
ties and its astonishing growth in a brief 
span of years were accomplished not be- 
cause of greater comfort, safety and de- 
pendability, but because of speed— 
speed in the carriage of mail, people and 
goods. He says that “it must deliver 
more speed than its competitor in order 
to survive, and to the extent that it does 
deliver more speed it thrives in the car- 
riage of that to which’speed is impor- 
tant.” 

Remarking that speed is important 
in the carriage of mail and important 
more often than not in the carriage of 
people, he suggests that the carriage 
of goods may or may not be important. 
For example, there are certain types of 
freight to which it will never be impor- 
tant. To other types, speed is less im- 
portant today than it used to be, as in 
the case of fresh foods which can now be 
refrigerated in transit. 

The future of air transportation is 
held to lie in the exploitation by enter- 
prising airlines traffic departments of 
the numerous sorts of merchandise 
which are suitable to the speediest trans- 
portation possible. It is on this note 
that the writer frames the ideal of the 
industry—not to supplant surface trans- 
portation, but to join it in full-fledged 
maturity as a major part of the coun- 
try’s transportation system. 


Air Transportation in the 
United States, by Hugh Knowl- 
ton; The University of Chicago 
Press, Chicago, 1941; 69 pages, 
$1.25. 


Meteorological Media 


In an attempt to provide a general 
textbook on meteorological apparatus 
and methods in a summary work, the 
author has probed British and Ameri- 
can practice to bring up to date not only 
the developmental background of the 
subject but the numerous improvements 
in meteorological apparatus developed 
in Canada. As meteorologist in the 
Meteorological Service of Canada, he 
has undertaken to correlate the best 
practice in each country and to improve 
the entirety by a study of other methods. 

Based on the author’s lectures of the 
past six years at the University of To- 
ronto, the work emphasizes the under- 
lining principles of the subject and sets 
down a number of practical matters 
with which a practicing meteorologist 
should be familiar. The scope is re- 


stricted to include only those instru- 
ments found in meteorological stages, 
omitting other instruments used by 
only a small minority of meteorologists. 
The most notable weakness is in the sec- 
tion on radiosondes which apparently 


BOOKS 


was handled summarily in order to 
avoid lengthy discussions which may 
likely become obsolete by rapid and 
unforeseen improvements. 

Prepared as a text, the material is or- 
ganized into the usual introduction, and 
general sections on the measurement of 
atmospheric pressure, temperature in 
meteorology, atmospheric humidity, 
precipitation and evaporation, wind 
near the surface, and upper winds by 
means of pilot balloons. Other portions 
treat of instruments for investigating 
clouds, recording sunshine and the in- 
vestigation of the upper air. Each divi- 
sion is broken down into a reasonably 
detailed study of the variety of instru- 
ments pertaining to the specific field. 
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A number of references to original 
papers selected from the quantity of 
literature on the subject supplant a 
supporting bibliography. Mathemati- 
cal demonstrations involving the sim- 
plest and most differential equations, 
generally only elementary calculations, 
make the non-mathematical parts of 
the book clear for those who do not 
wish to work through the theory. Gen- 
eral history of the subject has been 
omitted as satisfactorily covered in 
other sources. 


Meteorological Instruments, by 
W. E. Knowles Middletown; The 
University of Toronto Press, To- 
ronto, Canada, 1941; 206 pages, 
$3.25. 


Book Notes 


Sky Hostess, by Betty Peckham; 
Thomas Nelson & Sons, New York, 
1941; 84 pages, $1.75. 

A glamorous presentation of the 
career available to young women who 
can qualify as airline hostesses. Re- 
quirements for applicants are outlined 
along with the duties and recreational 
advantages of the occupation. 


Most Used Aviation Terms, com- 
piled by Harold E. Baughman and 
John Robert Gregg; Gregg Publishing 
Company, New York, 1941; 40 pages, 
$0.80. 

A dictionary of 1,000 most common 
aeronautical terms defined and written 
in the Gregg system of shorthand. 
The definitions are reprinted from 
Baughman’s Aviation Dictionary and 
Reference Guide. 


The Destiny of Sea Power and Its 
Influence on Land Power and Air 
Power, by John Philips Cranwell; W. 
W. Horton & Co., Inc., New York, 
1941; 262 pages, $2.75. 

An interpretation of the modern 
concept of sea power and its réle in 
modern warfare, this book points out 
parallels in sea power, air power and 
mobile land power that are so funda- 
mental that they create a new “‘trin- 
ity” of war. In this trinity, sea 
power is said to set the pattern. Land 
forces and air forces are held to be now 
finding themselves following naval 
strategy in maneuvering the weapons 
of tanks and airplanes. The necessity 
for coordinating the function of these 
three elements is emphasized with 
pointers on the types of airplanes and 
tanks which will have to be evolved to 
meet it. 


He’s in the Navy Now, by John T. 
Tuthill, Jr.; Robert M. McBride and 
Co., New York, 1941; 256 pages, 
$2.50. 

An expository picture of the U.S. 


Navy in action—in training and at sea. 
Many illustrations. The work of the 
naval air units and aircraft carrier 
operations are reviewed here and 
there. 


Motion Study, by Herbert C. Samp- 
ter; Pitman Publishing Company, 
New York, 1941; 152 pages, $1.75. 

A practical exposition on the na- 
ture of motion study, its objectives 
and applications. The use of flow 
charts to eliminate study of super- 
fluous operations is emphasized, with 
explanations of how to make charts 
that record what is being done. These 
apply to flow of materials, to simpler 
tasks such as janitor and repair work, 
and to individual work requiring the 
study of hand motions. The distinc- 
tions between time study and motion 
study are brought out. 


Radio Troubleshooter’s Handbook, 
by Alfred A. Ghirardi; 2nd edition, 
Radio and Technical Publishing Com- 
pany, New York, 1941; 708 pages, 
$3.50. 

This revised and enlarged edition 
attempts to provide radio service men 
with a complete coverage of the mass 
of practical information which is a 
constant and important necessity in 
radio service work. Increased by some 
40 per cent, the text includes the lat- 
est data concerning current equipment 
and servicing practice. 


An Introduction to Television, by 
C. J. Hylander and Robert Harding, 
Jr.; The MacMillan Company, New 
York, 1941; 207 pages, $2.00. 

A simplified explanation of the com- 
plexities of television, this work scans 
its developmental history, defines the 
scientific and mechanical principles on 
which it depends, and describes the 
nature and use of the instruments 
used in televised transmission and re- 
ception. The future for this field of 
communication is prognosticated. 
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1942 Pledge 
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America is fighting-mad. ... So are we!... America is at war. 


- So are we! ... We pledge to our fellow-countrymen our 


| every ounce of skill, energy and patriotic devotion, that 

4 | America may bear aloft the torch of Liberty, through to Victory. 
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Plastic Fabrication 


Plexiglas Fabrication Manual. <A 48- 
page booklet of general instructions on 
the handling, shaping and repair of 
Plexiglas and windshields and other 
transparent plastic used in aircraft. 
Directions are given for storing the 
the sheet plastic, removing the mask- 
ing, machining, forming, cementing, 
cleaning, finishing and repairing sheet 
Plexiglas articles. Réhm & Haas Com- 
pany, Philadelphia. 


Propeller Blade Description 


The Design and Manufacture of 
Hollow Steel Propeller Blades. H. P. 
Reiber. A study of the history of pro- 
peller blades leading up to the develop- 
ment of the modern hollow steel type, 
and a general description of the process 
for fabricating these from internally 
polished and swaged seamless steel 
tubes. This process was evolved by the 
Lycoming Division of the Aviation 
Manufacturing Corporation. 

The tube is upset and turned to a 
proper thickness, leaving one wall 
thicker than the others to allow for the 
fabrication of the leading edge. Then, 
by successive steps, it is bent, flattened 
and contoured, its tip shaped and 
welded. The blade is then finished 
and balanced, attached to the shank and 
geared for insertion into the hub. The 
various inspection systems and the 
tests to which the blades are submitted 
are described, as well as the machinery 
for producing the blades in quantity. 
Lycoming Division, Aviation Manu- 
facturing Corporation. 


Weight Engineering 


Weight Predictor. Creighton Merrell. 
An introduction to a little-publicized 
phase of airplane construction, that of 
weight engineering. This department 
must begin predicting the weight of the 
future airplane from the three-view 
drawing stage, and keep it,within one- 
half of one per cent of the/eontracted 
weight. 4 

This task, according to the article, 
is a constant struggle. between the pro- 
duction department and the customer, 
one wanting less weight for greater 
payloads, the other wanting increased 


ouse Organs 


and Catalogues 


weight for easier production. How the 
weight unit engineer functions from the 
time the airplane is ordered until it is 
finally weighed-in is described, and 
specific examples of problems encount- 
ered during production are given. 
Boeing News, November 1941, pages 
2-4, 5 illus. 


Conveyor System 


Production Lifeline. An illustrated 
inspection of the stock conveyor system 
at Bell Aircraft which distributes 
material and stock parts to the various 
production departments. The system 
by which these materials are scheduled 
to arrive where they are wanted with- 
out loss of time is described. It consists 
of 4,631 ft. of overhead rail with con- 
veyor trays suspended from it at thirty- 
foot intervals. The trays, moved by a 
continuous chain, traverse the 23 sta- 
tions at the speed of 30 feet per minute. 
The Bellringer, December 1941, pages 4, 
5, 6 illus. 


Defense of the P-40 


The Other Side of the Question. Since 
the outbreak of hostilities in Europe, 
many criticisms have been leveled at 
the Curtiss P-40 type of pursuit air- 
plane. The secrecy demanded by both 
the British and our own air forces has 
prevented the Curtiss-Wright Corpora- 
tion from answering these comments. 
This article is a carefully written survey 
designed to answer these criticisms but 
avoiding such figures on airplane per- 
formance as might be valuable to the 
enemy. 

A review is made of the progress of 
the modern Curtiss pursuit monoplane 
from its original form as the twin-row 
Wasp powered model 75, through its 
various stages of evolution to the P-40 
F. Increases in speed, climb, perform- 
ance and fire-power achieved since 1935 
are noted. Curtiss Fly Leaf, Septem- 
ber-October 1941, pages 3, 4, 6, 5 illus. 


Equipment Catalogue 


A completely revised loose-leaf cata- 
logue of all the aircraft products manu- 
factured currently by the Bendix Avia- 
tion Corporation and its various divi- 
sions and subsidiaries was issued re- 
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cently through the company’s export 
division. 

The catalogue contains descriptions, 
specifications and illustrations of all the 
Eclipse accessories, Pioneer instruments, 
Bendix landing gears, Stromberg air- 
craft carburetors, Scintilla magnetos and 
spark plugs, Bendix aircraft radio 
equipment and general accessories. 


Light Variable Propeller 


Roby’s New Propeller. Description 
of a new type of variable pitch propeller 
manufactured by Roby, Inc., of Wich- 
ita. The propeller, built for light 
engines up to 80 hp., weighs 25 Ibs. 
and can be installed by any licensed 
mechanic without adjustment to the 
engine itself. The pitch range is 7°, 
3.5° on each side of neutral. AOPA 
Section, December. 


Propeller Handbook 


Instructions for Installation and Main- 
tenance of the Aeroplane Propeller. A 
loose-leaf handbook of 56 pages giving 
service and overhaul instructions and 
containing a parts catalogue for the 
Aeroprop, a hydraulically operated 
constant speed propeller with hollow 
steel blades, contained entirely in a 
single unit. 

The technical material contained 
in this handbook includes detailed de- 
scription of the blades, pitch-changing 
mechanism, regulator and other parts, 
instruction for installation, instruc- 
tion for operation, lubrication, main- 
tenance, disassembly, repair, assembly 
and overhaul. Aeroproducts Division, 
General Motors, Detroit. 


Engine Instruction Book 


A loose-leaf book of instructions on 
the installation, operation and main- 
tenance of the Wright Cyclone 14 model 
C14B aircraft engine has been issued 
by the Wright Aeronautical Corporation. 
Following the usual procedure in the 
handling of this type of information, 
the book gives a general description 
of the engine and its function and fur- 
nishes instructions for starting and nor- 
mal operation. Directions are also 
given for final assembly and for general 
trouble-shooting, routine inspection and 
overhaul. 
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American Aviation zc4es Another step forward 


x x x hanks fa NATIONAL VULCANIZED FIBRE 


FYBR-TECH—Laminated Wood 
Veneers with National Vulcanized 
Fibre backing makes Paneling of 
Today’s Planes Faster, more Prac- 
tical . . . more Attractive. 

This application, made in the ultra- 
modern, new American Export Airlines 
Flying Ships, just built by Vought-Sikorsky, 
we are proud to report, received highest 
award in the Transportation Section, 6th 
Annual Modern Plastics Competition. 


* IVE US,” said the airplane 
designers and engineers, “‘a 
paneling material that will bend to 
the smallest radius, that will be 
strong, that will be attractive, that 
will be quick and easy to install.” 
And they got it in FYBR-TECH, { 
the remarkable technical ply-wood 
with National Vulcanized Fibre 
backing. This product has every- 
thing needed for this application 
due to the outstanding character- 
istics of National Vulcanized Fibre: 
amazing flexibility (bends of 1-inch 
radius are simple), great mechani- 


tMade by Technical Ply-Woeds, Chicago 


cal strength, light weight, high 
dielectric strength, ease of fabri- 
cation. 

As FYBR-TECH is available 1a 
easy-to-work large sheets with at- 
tractive veneers, as fine in appear- 
ance as old paneled rooms, speed 
of installation and good locks of 
the finished job are a certainty. 

National Engineers are con- 
stantly demonstrating their ability 
to work with technical men in ail 
lines of industry in the develop- 
ment of better products. We in- 


vite your inquiry. 


NATIONAL VULCANIZED FIBRE CO. 


WILMINGTON 


DELAWARE 


Offices in Principal Cities 
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Civil Aeronautics Administration 


A new wall map, designed especially 
for use in planning mass training flights, 
has been prepared by the Flight Infor- 
mation Section of the Civil Aeronautics 
Administration and will be issued quar- 
terly. It is a chart of the federal airways 
system and contains positions of the 
navigational aids and data covering 
every aeronautical radio station in the 
continental United States, with the ex- 
ception of airline stations. 

The chart is to be used in connection 
with “Air Navigation Radio Aids,” a 
booklet issued monthly by the C.A.A. 
in which is tabulated information on 
minimum safe altitudes for flight, mile- 
ages between radio fixes, and the loca- 
tions of danger areas. An alphabetical 
listing of station identifications, a 
statistical summary of all C.A.A. radio 
facilities, control airports, airway traf- 
fic control centers and telephone num- 
bers of C.A.A. communications and 
Weather Bureau aerological stations 
are also included in this publication. 


Establishment of seven centers for 
training airport and airway traffic 
control operators was announced re- 
cently by Donald H. Connolly, Ad- 
ministrator of Civil Aeronautics, as the 
C.A.A. prepared to take over additional 
airport traffic control towers. The 
training will take place at New York, 
Atlanta, Chicago, Fort Worth, Kansas 
City, Santa Monica and Seattle. 

Eight towers were put under C.A.A. 
management during November; 19 will 
be taken over during January. Funds 
are available for C.A.A. management of 
12 others to be taken over at a later 
date. Locations will be selected from a 
list certified by the Secretary of War or 
the Secretary of the Navy. 

C.A.A. control of traffic at airports 
was directed by Congress at the request 
of the War Department and has been 
accomplished with the consent and 
cooperation of the municipalities con- 
cerned. Growth of military flying on 
many of these fields presented a prob- 
lem in traffic control which was best 
solved by the C.A.A. acting in the 
interest of both civil and military aero- 
nautical development. In addition, 
control of traffic at airports by govern- 
ment personnel unifies and improves 


Releases are edited as 
received from companies 
and other aeronautical or- 
ganizations and the respon- 
sibility for the accuracy of 
all statements is therefore 
not assured by the Aero- 
nautical Review. 


control of all traffic on the airways net- 
work, which is the province of the 
C.A.A. 

Classrooms will be designated by the 
regional managers in the seven cities 
concerned. Initial training will con- 
sist of four weeks’ theory to be followed 
by practice in the operation of an air- 
port control tower and the supervision 
of air traffic into and out of an airport. 
Applicants must possess a private 
pilot’s certificate, or one of higher 
grade. The experience requirement is 
18 months of actual experience in the 
field of air traffic control, or high school 
or college education as a substitute for 
the experience. If an applicant has 
had no actual experience, he may sub- 
stitute one year of such educational ex- 
perience for each three months of actual 
experience required. Thus an applicant 
with as much as two years of college 
training need not have had previous 
air traffic control experience. 

Qualified personnel on duty in towers 
being taken over will be offered employ- 
ment by the C.A.A. on a probational 
basis. 


National Aeronautic Association 


Plans for the nation-wide develop- 
ment of junior aviation through a 
consolidation of the two main groups in 
this field have been announced in a 
joint statement by Winthrop Rocke- 
feller, Chairman of Air Youth of 
America, and Gill Robb Wilson, Presi- 
dent of the National Aeronautic Asso- 
ciation. 

Air Youth of America will become a 
division of the National Aeronautic 
Association with headquarters in Wash- 
ington. The N.A.A. Academy of Model 
Aeronautics will continue as a part of 
the Air Youth Division and will func- 


53 


tees, and 34 


tion in the new set-up substantially as at 
present, furnishing technical guidance 
and setting rules for model airplane 
contests and meets. A group of promi- 
nent aviation and youth leaders will 
supervise the combined activity. Dr. 
James E. West, Chief Scout Executive 
of the Boy Scouts of America, has 
heartily endorsed the consolidated pro- 
gram. 

One of the main functions of Air 
Youth of America has been to pre- 
pare educational material for use both 
by instructors and by youth clubs. 
The Academy of Model Aeronautics 
has some 500 affiliated model clubs 
with a combined membership of 250,- 
000. It has 400 leader members capa- 
ble of conducting meets and directing 
youth activities, plus 12,000 licensed 
model buiJders as associate members. 
The Academy’s contest board makes 
rules assuring safety, fairness, and uni- 
formity of records in model contests, 
meets, and record trials. Thus the 
work of the two units coincides com- 
pletely. 


Society of Automotive Engineers 


Forty-two aircraft-engine standards 
were recently approved by the Aero- 
nautics Division of the Society of Auto- 
motive Engineers’ Standards Com- 
mittee, within eight months of the in- 
auguration of the extensive project, 
the Society has announced. 

Initiated immediately after receiving 
a request from the Office of Production 
Management on February 28 to de- 
velop standards in the aircraft industry, 
the task was divided between four sub- 
divisions, serving as steering commit- 
subcommittees, each 
charged with a specific assignment. 
More than 130 aeronautical engineers 
representing the aircraft, aircraft en- 
gine, propeller and accessory manufac- 
turers and airline operators are actively 
serving on these committees. In addi- 
tion, the Army and the Navy are ac- 
tively participating in the work through 
the cooperation of the Aeronautical 
Board. The Civil Aeronautics Author- 
ity is also collaborating in the many 
phases of the program where safety in 
flight is involved. 

The recently-approved standards re- 
ferred to pertain not only to problems 
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of interest to the aircraft-engine manu- 
facturers, but also to matters of broad 
significance to the entire aircraft in- 
dustry, both military and commercial. 
The standards recently approved in- 
clude: altitude graph sheets for the 
presentation of aircraft-engine _per- 
formance, carburetor control connec- 
tions, carburetor flanges, propeller shaft 
ends, tachometer drives, magneto drives 
and mounting flanges, aircraft-engine 
bolt heads, aircraft-engine screw heads, 
aircraft-engine hexagon nuts, lockwire, 
cotter pins, procedures and equipment 
for the preparation of engines for ship- 
ment and storage to prevent corrosion, 
and definitions of aircraft-engine terms, 
as well as symbols and sketches for 
pressures and temperatures in an air- 
craft-engine induction system. 

In the development of these stand- 
ards, membership on each subcommit- 
tee on a particular specialized subject 
was determined on the basis of the selec- 
tion of the most capable experts avail- 
able in the entire industry. Each sub- 
committee was responsible for coordi- 
nating its recommendations with all 
interested manufacturers and users as 
well as the proper government agency 
before submitting the proposed standard 
to the parent committee, which in this 
case was the Aircraft-Engine Subdivi- 
sion. In the process of development 
of these standards all interested parties 


were consulted and decisions then 
reached by the committee. These pro- 
posals were in turn transmitted to all 
interested aircraft-engine manufactur- 
ers in order to obtain their comments or 
approval. 

All adverse comments were in turn 
summarized by the Aircraft-Engine 
Subdivision and referred back to the 
individual subcommittees for further 
consideration and appropriate recom- 
mendations. Standards presented and 
approved by the Aeronautics Division 
at its meeting on October 31, represent 
the final recommendations of each 
responsible subcommittee after due 
consideration of all comments received. 

Although this represents the first 
group of standards completed, each 
committee still has an extensive pro- 
gram of work in process and additional 
standards will be completed and ap- 
proved during the next few months as 
rapidly as the work can be handled. 


Abrams Instrument Company 


Designed to speed up and increase 
the efficiency of aerial photography 
and reconnaissance in both the com- 
mercial and military aviation fields, 
the Abrams .Instrument Company of 
Lansing, Michigan, has announced its 
new Model MA-1 Camera Mount. 
The device, which is in effect an auto- 
matic leveller and remote control, has 
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three primary functions: elimination 
of the routine duties of the aerial cam- 
eraman, providing for remote control 
of the camera from any part of the 
survey or reconnoitering craft, and in- 
creasing the accuracy of aerial survey- 
ing. The newly-perfected mount will 
allow for the placement of an aerial 
camera on any part of the airplane in- 
accessible to an operator. 

Army Air Force tests at Wright Field, 
Dayton, Ohio, have indicated that the 
automatic mount provides for greater 
accuracy in aerial photography than 
would be the case if similar pictures 
were taken through manual effort. 
The automatic levelling is accomplished 
by means of photo cells which are ad- 
justed in such a way that, should the 
camera get off level more than a quarter 
of a degree in any axis, the motor con- 
trolling that axis immediately brings 
the camera back to true level. The 
timer for controlling the interval be- 
tween exposures is an integral part 
of the mount, thus eliminating the 
necessity for more than one wire run- 
ning between the control box and the 
mount proper. 


The Autogroom Company 


The fact that an airliner may pick 
up as much as 50 lbs. of additional 
weight during five days of rainy 
weather, and the fact that this condition 


GAERTNER 


OXYGEN EQUIPMENT 
FOR HIGH FLYING 


OXYGEN REGULATORS for single and multiple 


outlet supply systems 


“BAIL OUT”? OXYGEN CYLINDERS for para- 


chutists 


MASKS and HELMETS for use with Oxygen Regu- 


lators and Open Cockpit Flying 


RESEARCH and TESTING EQUIPMENT for 


Aeronautical Laboratories 


GAERTNER Oxygen Equipment has been associated with Army, 
Naval and Commercial Aviation for nearly 20 years, in the 


United States and Abroad. 


With the cooperation of 
ARTHUR H. STARNES 


The Gaertner Scientific Corporation developed and supplied 
all the Oxygen Equipment and various other units used in 
his SUBSTRATOSPHERE DELAYED PARACHUTE JUMP 


to obtain vital scientific data. 


THE 


GAERTNER SCIENTIFIC CORP. 


1213 WRIGHTWOOD AVE., CHICAGO, U. S. A. 


initial cost. 


THE ABC OF ACCESSORIES* 


Accumutators ..A completely new accumu- 
lator designed to eliminate the bug-a-boo of ex- 
pensive maintenance and to provide aircraft and 
tank manufacturers with a truly dependable high 
pressure storage chamber at an extremely low 


Boost CONTROLS (Simmonds-Hobson Auto- 
matic) . . Takes the responsibility of “boost con- 
trol” from the pilot and prevents the “burning 
out” of engines caused by uncontrolled manifold 
pressure. Hundreds of installations operating in 
all climates prove its high dependability. 


Conrtrots (Simmonds-Corsey) .. Used and 

proved on the most advanced modern aircraft, 

- the Simmonds-Corsey Control features: — low 

weight — quick installation — ease of inspection 
and adjustment — minimum friction. 


* It’s as easy as ABC to get complete details on Simmonds 
products — just drop a card to: 


‘Pacific Coast Office: 6253 Hollywood. Boulevard, Hollywood, Cal. 


AEROCESSORIES, INC. 


10 Rockefeller Plaza 
New York, N. Y. 
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is being reflected in increased operating 
expense and decreased payload reve- 
nue, has tended to make airline opera- 
tors more “weight conscious” than 
ever, according to Robert E. Sargent, 
vice-president of the Autogroom Com- 
pany of New York City, in a recent 
address before the Society of Aeronau- 
tical Weight Engineers. 

Mr. Sargent, whose company special- 
izes in a new and successful drywash 
method of airplane cleaning, pointed 
out that the approximate value of a 
payload pound, or its potential earning 
power for a year’s period, is $55. He 
said that since the average gross 
weight of a transport is 24,000 Ibs. 
of which 8,000 ibs. represent useful 
weight and 4,000 lbs. represent payload 
weight, it is not difficult to appreciate 
the seriousness of the economic loss of 
this added 50-lb. weight, which, at the 
rate of $55 a pound, may be so quickly 
translated into a loss of $2,750 in revenue 
for each individual plane. 

Mr. Sargent made five important 
recommendations which he urged aero- 
nautical engineers to incorporate in 
maintenance control. They were as 
follows: Remove all foreign grease 
and oil around motors, exterior and 
interior surfaces of wings and fuselage. 
This accumulation alone can _ build 
up to a 10-Ib. total. Thoroughly 
vacuum clean the interior of the cabin. 
An amazingly high total of dust pound- 
age has been discovered after trans- 
continental runs. Dry clean remova- 
ble rugs and upholstery frequently 
since several pounds may be saved here. 
Check under floor boards of cabin for 
accumulated sand and gravel, particu- 
larly at weighing time. Exercise par- 
ticular caution over newly-tarred run- 
ways. Underside accumulations here 
have been known to total as much as 5 
Ibs. of tar and gravel several times a 
year. 

It was also pointed out that since 
the greater percentage of the 50-lb. 
weight surplus which the airliner has 
been known to pick up during 5 days of 
test flying in rainy weather is believed 
to be moisture in the soundproofing 
and in channels that cannot be dried 
out, the operator is immediately con- 
fronted with the problem of how much 
water is picked up due to washing of the 
airliner. 

Water weighs approximately 8 lbs. 
to the gallon. When used under pres- 
sure, four gallons could be easily ab- 
sorbed or hidden in accessible areas, thus 
giving an increase of about 32 lbs. to the 


ship. 


Fidelity Machine Company 


A new type of horizontal hose rein- 
foreement machine, developed to pro- 
duce tubing and hose for airplane con- 
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trols as well as for many other industrial 
uses is now available, according to its 
manufacturer, the Fidelity Machine 
Company of Philadelphia. The ma- 
chine knits four to six feet of wire and 
fabric reinforcement per minute over 
synthetic rubber inner tubes on steel 
mandrels in one operation. 

Standard 50-ft. mandrels can be 
used. These pass over rubber-covered 
tension feed rolls through a knitting 
head equipped with latch needles sup- 
plied by four cones of yarn and one or 
two spools of wire. Fabric and wire 
reinforcement, knitted in one opera- 
tion, makes a tough, flexible and more 
nearly non-kinking hose or tube. Man- 
drel with knitted cover is then drawn 
out of the machine over a set of rubber- 
covered tension wheels operating from 
the same drive and at identical speed 
to that of the feed rolls. The hose or 


Tail cones of Ryan trainers, stocked for 
future use at the Ryan Aeronautical Com- 
pany’s plant, San Diego. 


tubing is then ready for rubber impreg- 
nation and vulcanizing. 

Manual speed adjustment, controlled 
by tension applied to belt drive, governs 
rate of speed. Interchangeable knit- 
ting heads, easily removed and replaced, 
adapt the machine to hose or tube di- 
ameters up to 2 in. in diameter and 
simplify the change-over. 


The Guardian Electric 
Manufacturing Co. 


A new series 195 DC midget relays, 
designed to provide maximum control 
in minimum space and _ particularly 
suited to aircraft and radio work be- 
cause of their small size and light weight, 
has been announced by the Guardian 
Electric Manufacturing Company. 

Maximum contact capacity of the 
Series 195 midget relay is approxi- 
mately 150 watts, measured at 110 volt, 
60 cycle, non-inductive AC. The 
manufacturer reports that in a number 
of present aircraft applications, the 
contacts on the new midget are making 
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and breaking 3 non-inductive amperes at 
28 volts DC. Maximum contact com- 
bination available is double pole, double 
throw. 

Other features of the midget relay 
are claimed as follows: With a 2- 
watt coil, and single pole, double throw 
contacts in the de-energized position, 
the normally closed contacts withstand 
vibrations of six times gravity (6 G’s); 
the normally open contacts with- 
standing 10 G’s. In the energized 
position, the contacts withstand 10 G’s. 
Relay coil in the series 195 midget relay 
is available for any voltage up to 75 
volts DC—maximum resistance 3,000 
ohms—average power requirements of 
the coil being 2.5 watts. 

Simply and _ sturdily constructed 
throughout, a light armature operates 
the contacts which are mounted on and 
insulated (900 Hi-Pot. Test) from the 
field piece, through a direct lever action. 
Coil and contact terminals are solder 
lug type, tinned for easy soldering. 
Contact blades are tinned phosphor 
bronze with contact points of fine silver. 
Field piece and armature are annealed 
magnetic iron. Coil is varnish impreg- 
nated and baked. Weight with single 
pole, double throw contacts is .85 oz. 


General Electric Company 


A complete line of G-E motors in 
fractional-horsepower frame sizes, de- 
signed to meet the requirements of 
aircraft service, has been announced 
by the General Electric Company. 
Designated as Types BA-25, -40, -50, 
and BC-21 and -31, these direct-current 
motors can be furnished in series, com- 
pound, or shunt-wind to meet varied 
applications. Ratings range from '/299 
h.p. at 7,500 r.p.m. continuous, open, 
to seven h.p. at 7,500 r.p.m. totally en- 
closed, no cooling air over the motor, one 
minute intermittent duty. 

The motors, which have been availa- 
ble to aircraft manufacturers for some 
time, are available in five standard 
speeds—1,750, 2,800, 3,800, 5,800, and 
7,500 r.p.m., although other speeds 
ean be furnished. The motors can 
also be supplied in either 12- or 24-volt 
construction. 

Construction features include alumi- 
num frames for light weight, magnesium 
castings being used where weight must 
be held extremely low, bolted-in pole 
pieces, precision balance, all ball-bear- 
ing construction, and standard Air 
Corps flange mountings in styles II, 
III, and IV. Standard shaft exten- 
sions are plain, but can be obtained with 
cut spline or other special features. 

The motors are equipped with AN- 
3102 connectors, but leads can be 
brought out through the side of the 
motor and held in place by a rubber plug 
if necessary. All types of motors are 
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AVIATION’S 


There is only one way that the leading manufacturers of 
American airplanes endorse a product — they say it with orders! 
That is why we are so proud to present this list of users of 
Aerol Struts. We believe their approval is ample testimony 
of the superior quality of our product . . . . «. 


To them; and to everyone affiliated with American aviation, 
we pledge to continue making Aerol Struts in a manner that 
will fully justify their confidence. And we further pledge to 
produce these struts in a quantity sufficient to meet war- 
time demands now being made on the aviation industry. 
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available for either grounded or un- 
grounded wiring systems. Formex wire 
and glass-insulated wire are used ex- 
tensively throughout. 

Typical applications served by the 
various frame sizes are suggested. 
The BA-25 frame motor is used to 
operate cowl flaps, oil coolers, landing 
lights, trim tabs, de-icer pumps, small 
blowers, and antenna reels. The BA-40 
frame motor is suitable for operating 
fuel pumps, booster pumps, wing 
flaps, small hoists, and nose gear. 
The BA-50 is designed for the opera- 
tion of bomb hoists, feathering pumps, 
landing gears, float retractors, and 
turrets. The BC-21 frame motor 
handles motor alternators, landing gear 
mechanisms, turrets, and cabin super- 
chargers. Rounding out the line, the 
BC-31 frame motors are for the opera- 
tion of large bomb hoists, large motor 
alternators, hydraulic pumps, and tur- 
ret movements. 


Buick Motors Division, 
General Motors Corp. 


Helping to speed its production of 
defense items such as aircraft engines 
and parts, Buick Motor Division re- 
ports that it has eliminated virtually 
all delays incident to obtaining special 
tungsten carbide tools from tool manu- 
facturers by producing such cutting 
tools—at a saving in cost—in its own 
plant in Flint. 

Carbide tools, used largely because— 
in addition to saving tungsten—they 
have the ability to cut metals several 
times as fast as tools made of high 
speed steel, are produced at Buick by 
brazing standardized sizes of carbide 
tips to shanks of S.A.E. 1340 steel. 
While the carbide tips themselves are 
readily obtained from producers of 
tungsten carbide—such as Carboloy 
Co., ete.—the possibility of delays in 
obtaining complete tools is thus avoided 
by Buick. 

Furthermore, in developing its car- 
bide manufacturing program, Buick, 
through the G.M. Standards Commit- 
tee found that all of its different carbide 
tools, for all classes of work throughout 
the Buick organization, could be pro- 
duced from eleven different sizes of 
carbide tips thus simplifying materially 
the problem of tip inventory. 

Carbide tools are produced by Buick 
in the following manner: Shanks are 
ground to size on all four sides from 
hot rolled stock on water type surface 
grinders. From here they go to the 
milling department where the recess 
for the tip is milled out and the shank is 
stamped, ready for brazing the tip in 
place. The tip itself is polished on 
bottom and contact sides with a dia- 
mond wheel. 

For brazing, Buick has also de- 
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veloped an unusual setup which not 
only permits the use of city gas instead 
of requiring the usual oxy-acetylene 
torches, or electric furnaces, ete., but 
is also one of the fastest tool brazing 
setups ever developed. The brazing 
equipment consists of a fixture having a 
flat top, on the back of which have been 
attached six fishtail gas tips—arranged 
in such a position that the tool held in a 
vise, can be slid into position between 
three flames on each side. The vise 
itself rests on the flat surface of the 
fixture. The operator thus has both 
hands free with which to handle the 
tip and brazing material to assure 
getting a good braze. While one tool is 
heating the operator prepares another 
tool for the vise. City artificial gas is 
used to produce the flames, by mixing it 
with air through a venturi tube at each 
one of the jets. Adjustment of the 
tips regulates the heat. 


Lockheed plant engineers inspect the 
newly designed electrical tester which re- 
duces to fifteen minutes the 8 to 10 hours 
formerly required for checking the elec- 
trical equipment of an airplane. 


Tool shank and tip are first cleaned 
by dipping in carbon tetrachloride. 
“Handy Flux” and “Easy-Flo #38” 
solder are then applied; the tool is 
clamped in the vise and the tip is placed 
in position in the milled recess and 
covered with flux to prevent oxidation. 
The assembly is then slid forward, 
bringing the tool into the flames in such 
a manner that the flames contact only 
the lower part of the tool shank. This 
avoids direct contact of the flames with 
the tip and brings the brazing end of the 
shank up to even soldering temperature 
(about 1,400°F). 

As the tool heats up and approaches a 
cherry red, brazine wire is brought in 
contact with rear of carbide tip and 
allowed to flow under and round the tip. 
Using a */\.” rod with sharpened point, 
excess solder and air is removed by 
moving tip back and forth in recess of 
tool shank. The operator then brings 
the fixture back away from the flames, 
and while holding the tip firmly into 
the recess allows it to cool to a point 
where the brazing material solidifies. 
This is at around 1,175°F. for the 
“Easy-Flo” solder used. At this point 


he removes the tool, removes flux in hot 
water and passes on to the next one. 

When the tool is cool it is shot-blasted 
and goes into temporary stock as a 
“milled and brazed” tool. From this 
stock it is drawn out for finishing of 
the profile of the tip to the required 
final shape in one of the numerous 
grinding rooms or service departments 
throughout the plant. 


Lockheed Aircraft Corporation 


In search for methods to cut produc- 
tion time on defense aircraft, the per- 
sonnel of the Lockheed-Vega organiza- 
tion have made notable contributions, 
according to company officials. Among 
the more important recent inventions 
were a magnetic riveter for use on the 
Lockheed P-38 “Lightning,” for which 
William Holcomb received a $2,500 
second place Revere medal; the Onsrud 
Extrusion Miller, which was designed 
by the Onsrud Company in collabora- 
tion with the Lockheed plant engineer- 
ing department, and which saves 87!/2 
hours production time on the P-38; 
the development of a composite cable 
for aircraft control systems, by Carl 
Beed, Lockheed engineer, and a mag- 
nesium fire extinguisher, by Capt. R. B. 
Gottschalk and Michael Farris of the 
Vega Fire Department. 

The newest invention, developed by 
John E: Browne, of Lockheed plant 
engineering, cuts the time required to 
check and double-check the maze of 
electrical installations in Lockheed air- 
planes from an average of 16 or 20 
hours to only 15 minutes. 

While working as electrical inspector 
in precision assembly over a year ago, 
Browne designed and had built by plant 
engineering a universal electrical tester 
that gives continuity, checks for shorts 
and duplicates operation of all elec- 
trical sub-assemblies equipped with 
special plugs. Since then he has re- 
vised the original design to meet new 
assembly requirements and the new 
machine is the finished product of his 
efforts. 

The principle of the invention is 
based on the fact that the main switch 
box is the heart of an airplane’s elec- 
trical circuit, the connecting link be- 
tween all electrical equipment on the 
craft. Hundreds of wires pass through 
it, going from forward to aft, starboard 
to port. There are many plugs and 
receptacles with as many as 36 pins 
on one plug. But most important, 
there are about 100 loose wire ends 
which go out through various conduits 
to fuse panels and equipment. 

It is these units which have presented 
a problem to production and inspection 
because it required many hours of work 
to check the continuity of the circuits. 
When so many wires were being checked 
and a man had to hunt for the other end, 
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You can’t tell how far a frog can jump 
by looking at him, and you can’t tell how 
good a tracing cloth is by reading ad- 
vertisements or by listening to a sales- 
talk. 


In the case of the frog, you give him a 
poke to make him jump — and you find 
out how good a jumper he is. In the case 
of tracing cloth, you put it to work in the 
drafting room — and in actual use, you 
find out how well it performs. That is 
the only evidence you can believe—and 
we ask you to make that test, because 
we know what you will find out. Of 
course, we think you will buy our prod- 
uct and that will be to our profit — but 
further than that, we think you will profit 
also. The test won't cost you one cent — 
just ask your dealer or write to us for 
free working samples of Micro-Weave. 


The Holliston Mills, Inc. 
NORWOOD, MASS. 


BOSTON NEW YORK PHILADELPHIA 
\ CHICAGO ST. LOUIS RICHMOND 


CLOTH 
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there were too many chances for mis- 
takes if the job was hurried. 

Consequently, these main switch 
boxes required considerable rework 
after they were installed, work which 
would have taken only a few minutes 
on the bench but required many hours 
after installation. Browne’s idea was 
to literally transfer this bench testing 
to the installed apparatus. 

His new tester does just this, in 
minutes as against hours. It checks all 
wires for shorts to the frame of the box 
and indicates by a red light those that 
are shorted. It also checks all plug 
terminals for shorts to the shell and 
adjacent pins, indicating by lights which 
are shorted and where. All switches 
in the switch box operate on the Tester 
the same as in the ship, and each switch 
has a separate light on the test panel to 
indicate if it is properly wired. 


Progressive Welder Company 


As the result of demand from the air- 
craft industry for portable resistance 
spot welding equipment for tack weld- 
ing and assembly welding of sections in 
fixtures, where the work cannot be 
taken to stationary pedestal welders, 
Progressive Welder Company has de- 
veloped a portable welding gun specific- 
ally designed for resistance spot welding 
of aluminum and its alloys. 

The gun with its transformer may be 
used in combination with virtually any 
control equipment used for welding of 
aluminum. In order to facilitate pro- 
duction of various shapes of guns to fit 
specific manufacturing requirements, 
the new Progressive gun has all its 
operating mechanism built into a gun 
“head,” which may be supplied with 
yokes to fit individual needs. 

The new gun is air-operated, em- 
ploying two differential cylinders in 
tandem, designed to produce a maxi- 
mum point pressure of 1,200 lbs., when 
using normal factory airline pressure. 
For structural spot welding of alumi- 
num, the gun will handle up to two 
pieces of 0.040-in. thickness. For tack- 
welding, greater thicknesses may be 
handled. 

Incorporated in the gun head is a 
manually controlled point retracting 
mechanism, which permits retraction 
of one electrode to permit clearing of 
obstructions. The gun has a maximum 
stroke of 4 in. and is designed for the 
application of refrigeration to the weld- 
ing tips. Refrigerating units recently 


developed for this purpose are effective 
in multiplying by several times the 
number of welds which can be made 
before the points need re-dressing, re- 
ducing both tendency toward pick-up 
and mushrooming. 

The gun, in operation, is supported 


FROM THE INDUSTRY 


on a universal type compensating 
hanger, permitting positioning of the 
gun at any angle desired. 

The new gun is expected to find a 
wide field of application particularly in 
initial spot welding operations on air- 
craft assemblies requiring tacking of 
small parts. Much of this work is 
handled in fixtures, obviating the pos- 
sibility of using conventional pedestal 
type spot welding equipment. In addi- 
tion, of course, it can be used for as- 
sembly welding of parts too large to 
handle in pedestal welder. 


Slayter Electronic Corporation 


A new line of high voltage rectifiers 
has been announced by the manufac- 
turer, Slayter Electronic Corporation. 
They are designed to meet the require- 
ments of both the production line and 
the laboratory. The rectifiers embody 
the results of several years of research 
and are said to provide a degree of 
compactness and flexibility never pre- 
viously attained in high voltage rectifier 
equipment. 

Slayter Electronic rectifiers are avail- 
able in 20, 50, 100, and 200 kilovolt 
units, with a current range from micro- 
amperes to milliamperes. The entire 
unit is housed in a grounded metal case, 
with all the necessary metering devices 
built in as an integral part of the case. 

Small and light for the voltages pro- 
duced, the units are readily portable, 
eliminating the need for a_ special 
chamber and permanent installation for 
even the 100 and 200 kilovolt units. 
The 100 kilovolt, 1,000 watt unit, for 
instance, measures 3 X 3 X 6 ft., 
weighs 450 Ibs. with all controls, and 
can be moved with ease and safety. 

On all standard models the polarity 
of the unit can be reversed in a few 
minutes. The units can be turned on 
and used immediately, without waiting 
for “warm up,” and can be operated 
continuously on full load. They can be 
supplied to provide substantially no 
“ripple” or large amounts of “ripple,”’ 
depending upon the needs of the user. 
All of the units can be operated from an 
ordinary 110-volt light socket, by 
merely plugging into the socket. 

On the production line the new 
rectifiers are expected to find applica- 
tion whenever the need exists for 
converting alternating current into high 
voltage direct current at low current 
capacity. In the research and testing 
laboratory the rectifiers will serve not 
only as converters of current, but as a 
means of solving problems associated 
with electrical machines. 

Many laboratories are equipped with 
Slayter rectifiers and are currently em- 
ploying these in a study of electrical 
disturbances in aircraft. The device 
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also has proved itself to be important 
in testing aircraft ignition cable. The 
small size and light weight of the new 
rectifiers offer decided advantages in the 
aircraft field. The 20-kilovolt rectifier, 
measures approximately 13 X 10 X 15 
in. and weighs 25 lbs. 

The units are air insulated, eliminat- 
ing the weight and expense of oil, as 
well as the fire hazard. The use of 
tubes of the cold cathode type instead 
of the hot cathode type tubes, and the 
fact that there are no filament leads or 
filament transformers, add to the sim- 
plicity of the units and their ability to 
stand up under hard usage. No heat- 
ing current is necessary as there are no 
filaments to beat up. 

Temporary arcing or line surges do 
not affect the Slayter rectifiers, and they 
can be short circuited for a much longer 
time than that necessary to trip a relay, 
without damage. 


Weltronic Corporation 


A completely self-contained radio 
telephone combination transmitter and 
receiver weighing four pounds, and not 
much larger than the handset of a 
French telephone, has been announced 
by the Communications Division of 
Weltronic Corporation. The built-in 
battery power supply for the new Wel- 
tronic “‘Trans-Ceiver” under continuous 
operation has a rating of about 8 hours. 
This is equivalent to approximately a 
week to a month’s operation under 
“normal” intermittent service. The 
power supply is derived from standard 
commercial batteries in order to keep 
battery replacement cost at a minimum 
and facilitate maintenance of operation. 

With a range of upwards of a mile 
over land, the units are provided with 
off and on switches and finger operated 
selector to change from transmitting 
to receiving and vice versa, while 
talking through the unit. Although the 
Weltronic “Trans-Ceivers” are designed 
for operation on a single wave length, 
thus requiring no tuning in service, 
their frequency range is adjustable from 


‘112 to 300 megacycles through a simple 


externally accessible screw adjustment. 
Also provided on the units are a volume 
control and a detachable adjustable 
short fish-pole type of aerial. 

In operation, when the toggle switch 
is thrown into the “on” position, the 
unit is “receiving.” To talk through 
the unit, it is necessary merely to put 
the selector finger lever down against 
light spring pressure. Releasing the 
selector lever switches the unit back to 
“receiving” again. The Trans-Ceivers 
may thus be used in pairs or groups with 
or without a central receiving and trans- 
mitting control station. 
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Westinghouse Electric and 
Manufacturing Co. 


Before the aircraft pilot is a score or 
more of indicator lights. If they are 
bright enough to be clearly distinguished 
as on or off during a bright day they will 
blind him at night if he shifts his gaze 
from the inky blackness outside to the 
cockpit. One remedy has been to con- 
trol the brilliance by inserting resist- 
ance into the circuit, but this has re- 
quired rheostats as bulky and heavy as 
the lamps themselves. 

A method otf brilliance control de- 
veloped by Westinghouse adds neither 
weight nor bulk to a crowded instru- 
ment or radio-control board. Two 
layers of Polaroid are placed between 
the bulb and the lens; one is fixed in 
position, the other can be rotated by 
turning thelens. The stationary Polar- 
oid screen polarizes the light in the 
horizontal direction; it blocks all light 
waves from the lamp except the bori- 
zontal. The rotable Polaroid can be 
oriented to allow the _horizontally- 
polarized light to come through, or, 
when turned 90 degrees, to block them. 
Thus the pilot can obtain from the in- 
dicator light any brilliance from full 
brightness to almost complete dark- 
ness by simply rotating a collar on the 
indicator. 


Eight years ago engineers proved that 
ordinary incandescent bulbs, covered 
with a shield to sift out all but invisible 
ultraviolet rays, could be used in nearly 
complete darkness to light up airplane 
instrument dials coated with a fluores- 


The rotatable poleroid type of indica- 
tor lamp, developed by Westinghouse for 
aircraft radio sets. 


cent paint. Today, instead of an in- 
candescent bulb, the light source is an 
ultraviolet lamp about the size of an 
automobile headlight bulb. The lamp 
burns only four watts and operates from 
the airplane battery. 

Energy is first caught in the lamp by 
mercury vapor which transforms it to a 
wavelength of 2,537 Angstroms. This 
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energy is picked up by a fluorescent 
coating on the inside of the glass which 
transmits it at 3,650 Angstroms, still 
too short to be seen by the human eye. 
Light at this wavelength, falling on 
luminous paint on the instrument dials 
and needle, is converted to visible light 
too soft to blind dark-accustomed eyes. 
It would be possible to use dial paint 
that responds directly to mercury vapor 
but the efficiency of transmission 
through the cover glass of the instru- 
ment is extremely low. 


In the new aircraft engine plant of the 
Ford Motor Company, engines are 
built by the power developed in testing 
them. In the past the engines wasted 
their power into the air by driving 
special propellers during their green and 
final tests. Not only is this wasteful 
but also creates problems of noise and 
heat elimination. 

The Ford Motor Company has in- 
stalled sixteen Westinghouse 1,250-kva 
720-r.p.m. synchronous generators. 
Each is connected to an engine through 
a hydraulic slip coupling, arranged so 
that when the engine speed exceeds 720 
r.p.m. the generator runs at constant 
speed and delivers power to the 
plant alternating-current bus. Sufficient 
power is recovered in this manner to 
supply a large percentage of that needed 
for the manufacture of the engines. 
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Aeronautical Review Directory 


of 


Aircraft Products and Services 


The companies listed in this directory contribute to the support of the Institute of the Aeronautical Sciences, 
the Journal of the Aeronautical Sciences and the Aeronautical Review through Corporate Membership dues or 


advertising or both. 


The Instifute will appreciate any consideration that members and subscribers can give to the products or 


services of these companies. 
products or services not included. 


ADHESIVES 
Bakelite Corporation 


AIRCRAFT 


Airplane Division (Buffalo Plants), Curtiss- 
Wright Corporation 

Airplane Division (St. Louis Plant), Curtiss- 
Wright Corporation 

Boeing: Aircraft Company 

Consolidated Aircraft 

Douglas Aircraft Company 

Duramold Aircraft Corporation 

Engineering & Research Corporation 

Fairchild Aircraft Division, Fairchild En- 
gine & Airplane Corporation 

Fleetwings, Inc. 

Goodyear Aircraft Corporation 

Grumman Aircraft Engineering Corpora- 
tion 

Intercontinent Aircraft Corporation 

Loc! Aircraft Corporation 

The Glenn L. Martin pany 

North American Inc. 

Northrop Aircraft, Inc. 

Republic Aviation Corporation 

— Aircraft Division, Vultee Aircraft, 


Vega Airplane Com 

Vought-Sikorsky y ramen | Division, United 
Aircraft Corporation 

Vultee Aircraft, Inc. 


AIR TRANSPORTATION 


American Airlines, Inc. 

Northwest Airlines, Inc. 

Pan American Airways System 
Transcontinental & Western Air, Inc. 
United Air Lines Transport Corporation 


ALTIMETERS 
Kollsman Instrument Division, Square D 


Company 
Pioneer Instrument Division, Bendix Avia- 


tion Corporation 


ALUMINUM 
Aluminum Company of America 


BATTERIES 
The B. F. Goodrich Company 


BEARINGS 
Norma-Hottmann Bearings Corporation 


BOOKS (TECHNICAL) 


Bunhill Publications, Ltd. 
Chemical Publishing Company 
The Devin-Adair Company 

Pan American Navigation Service 
Pitman Publishing Corp. 


CAMERAS & SUPPLIES 
Fairchild Aviation Corporation 


CARBURETORS 


Bendix Products Division, Bendix Aviation 
Corporation 
Chandler-Evans Corporation 


COLLECTOR RINGS 


Edward G. Budd Manufacturing Company 
Thompson Products, Inc 


COMPASSES 


Bendix Radio Corporation 

Fairchild Aviation Corporation 

Kollsman Instrument Division, Square D 
Company 

Pioneer _ Division, Bendix Avia- 
tion Corporation 

Company 


pe Com 


COMPOUNDS (CLEANING) 
Oakite Products, Inc. 


CONTROLS & ASSEMBLIES 


Breeze Corporatio 

Eclipse Aviation Division, Bendix Aviation 
Corporation 

Pump Engineering Service Corporation 

Simmonds Aerocessories, Inc. 

S. S. Ley Dental Mfg. Company 


Voge Airplane Company 
COOLERS (OIL) 
Edwerd Budd Manutastaring Company 
CORD (SHOCK) 


The B. F. Goodrich Company 
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It will be glad to assist in obtaining complete information on listed or any other 


COWLS 


Airplane Division (Buffalo Plants), Curtiss- 
Wright Corporation 

Edward G. Budd Manufacturing Company 

Vega Airplane Company 


DE-ICER EQUIPMENT 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

The B. F. Goodrich ney 

Pump Engineering Service Corporation 


ENGINES 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

Guiberson Diesel Engine Company 

Jacobs Aircraft Engine ew 

Packard Motor Car Compan 

Pratt & Whitney Aircraft Di Division, United 
Aircraft Corporation 

Ranger Aircraft Engines Division, Fairchild 
Engine and Airplane Corporation 

Warner Aircraft Corporation 

Wright Aeronautical Corporation 


FABRICS 
Wellington Sears Company 


FASTENERS 


Boots Aircraft Nut Corporation 
Eaton Manufacturing Company 
Simmonds Aerocessories, Inc. 
Thompson Products, Inc. 
Tinnerman Products, Inc. 

United Carr Fastener Corporation 


FITTINGS (STRUCTURAL) 
Edward G. Budd Manufacturing Company 


Fleetwings, Inc. 
Vega Airplane Company 


FINANCIAL SERVICES 
The San! National Bank of the City of 


New York 
The National City Bank of New York 


FLOATS & SKIS 


Edo Aircraft 
Goodyear Tire & Rubber Company, Inc. 
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62 DIRECTORY OF AIRCRAFT PRODUCTS AND SERVICES 
FLOORING INSTRUMENTS PROPELLERS 
Julien P. Friez & Sons Division, Bendix amilton Standar pellers Division, 
' United Aircraft Corporation 
FORGINGS Avtetion Corporation Propeller Division, Curtiss-Wright Cor- 


Edward G. Budd Manufacturing Company 
Thompson Products, Inc. 
Wyman-Gordon Company 


FUEL & HYDRAULIC SYSTEMS 


Aircraft Accessories Corporation 

Bendix Products Division, Bendix Aviation 
Corporation 

Chandler-Evans Corporation 

Eclipse Aviation Division, Bendix Aviation 
Corporation 

Fleetwings, Inc. 

Pump Engineering Service Corporation 

Simmonds Aerocessories, Inc. 


FUELS & OILS 


The Pure Oil Company 

Shell Oil Company 

Socony-Vacuum Oil Com 

Standard Oil Company o Cali ornia 
Standard Oil Company (Indiana) 
Standard Oil Company of New Jersey 
The Texas Company 


FUSES 
Littelfuse Incorporated 


GEAR BOXES 
(ACCESSORY DRIVE) 


Eclipse Aviation Division, Bendix Aviation 
Corporation 
Pump Engineering Service Corporation 


GENERATORS 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

Westinghouse Electric & Manufacturing 
Company 


HOSE (RUBBER) 


Aeroquip Corp. 

Firestone i Products Company 
The B. F. Goodrich Compan 

Goodyear Tire and Rubber y 


HOSE CLAMPS 


Breeze Corporations 
Wittek Manufacturing Company 


INSTRUCTION 


Boeing School of Aeronautics 
Casey Jones School of Aeronautics 


INSTRUMENTS (AIRCRAFT) 


Breeze Corporations 

Fairchild Aviation Corporation 
W. & L. E. Gurley 

Kollsman 


Company 

Pioneer Instrument Division, Bendix Avia- 
tion Corporation 

Simmonds Aerocessories, Inc. 

Sperry Gyroscope Company 
Electric and 


Compa 
Weston E Electrical Instrument Company 


INSTRUMENTS (ENGINE) 


Breeze Corporations 

Eclipse Aviation Division, Bendix*Aviation 
Corporation 

Kollsman Instrument Division, Square D 
Company 

Pioneer Instrument Division, Bendix Avia- 
tion Corporation 

Simmonds Aerocessories, Inc. 

Weston Electrical Instrument Company 


Instrument Division, Square 


W. & L. E. Gurley 

Kollsman Instrument Division, Square D 
Company 

Simmonds Aerocessories, Inc. 


INSURANCE 


Associated Aviation Underwriters 
ero Insurance Underwriters 
United States Aviation Underwriters 


LANDING GEAR 


Bendix Products Division, Bendix Aviation 
Corporation 

Cleveland Pneumatic Tool Company 

Thompson Products, Inc. 


LIGHTS & ACCESSORIES 
(AIRPORT, AIRWAY) 


American Bosch Corporation 
Westinghouse Electric and Manufacturing 
Company 


MAGNETOS 
Scintilla Magneto Company 


MANIFOLDS (EXHAUST) 


Airplane Division (Buffalo Plants), Curtiss- 


Wright Corporation 
Edward G. Budd Manufacturing Company 
Vega Airplane Company 


METALS (STRUCTURAL) 
Aluminum Company of America 
American Rolling Mill Company 
Climax-Molybdenum Company 


Summerill Tubing Company 
United Carr Fastener Corporation 


MOLYBDENUM ALLOY 
Climax Molybdenum Company 


NAVIGATIONAL EQUIPMENT 


Fairchild Aviation Corporation 

W. & L. E. Gurley 

Pan American Navigation Service 

Pioneer Instrument Division, Bendix Avia- 
tion Corporation 

Simmonds Aerocessories, Inc. 


NICKEL & NICKEL ALLOYS 
International Nickel Company 


OXYGEN EQUIPMENT 
Pioneer Instrument Division, Bendix Avia- 
tion Corporation 
PISTON RINGS 
Thompson Products, Inc. 


PLASTICS 


Bakelite Corporation 

Duramold Aircraft Corporation 

Firestone Aviation Products Company 

United Carr Fastener Corporation 

Westinghouse Electric and Manufacturing 
pany 


PLYWOOD 
Duramold Aircraft Corporation 


poration 


PROPELLER PARTS 

Eaton Manufacturing Company 

Eclipse Aviation Division, Bendix Aviation 
Corporation 

Hamilton Standard Propellers Division, 
United Aircraft Corporation 

Lycoming Division, Aviation Manufactur- 
ing Corporation 

Propeller Division, Curtiss-Wright Cor- 
poration 

Thompson Products, Inc. 


PROPELLER PRODUCTION 
MACHINERY 
Engineering and Research Corporation 


PUMPS (AIR, FUEL, OIL, 
VACUUM, HYDRAULIC) 


Eclipse Aviation Division, Bendix Aviation 
Corporation 

Chandler-Evans Corporation 

Dowty Equipment Corporation 

Fleetwings, Inc. 

Pump Engineering Service Corporation 

Thompson Products, Inc. 


RADIOS (AIRCRAFT & AIRPORT) 

Aircraft Radio Corporation 

Bendix Radio Corporation 

Fairchild Aviation Corporation 

RCA Manufacturing ee 

Sperry Gyroscope Compan 

Washington Institute ot "Technology 

Westinghouse Electric and Manufacturing 
Company 


REMOTE CONTROL & 
RECORDING DEVICES 
Breeze Corporations 
Eclipse Aviation Division, Bendix Aviation 
Corporation 
Fairchild Aviation Corporation 
Pioneer Instrument Division, Bendix Avia- 
tion Corporation 
Simmonds Aerocessories, Inc. 
Westinghouse Electric and Manufacturing 


Company 
RIVETS 


Aluminum Company of America 
The B. F. Goodrich Company 


RUBBER PRODUCTS 


Firestone Aviation Products Company 


Tire & Rubber 
The B. F. Goodrich 
Goodyear Tire & Rubber 


SCREWS, NUTS & BOLTS 
Boots Aircraft Nut Corporation 
Continental Screw Company 
Eaton Manufacturing Company 
National Screw and Manufacturing Com- 

pany 
Thompson Products, Inc. 
Tinnerman Products, Inc. 
United Carr Fastener Corporation 


SEATS (PILOT) 


Bendix Products Division, Bendix Aviation 
ration 

Edward G. Budd Manufacturing Company 

Firestone Aviation Products Company 

The B. F. Goodrich Company 


SELF SEALING COUPLINGS 
Aeroquip Corp. 
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SPARK PLUGS 
The BG Corporation 
Scintilla Magneto Company 
Simmonds Aerocessories, Inc. 
STAINLESS STEEL 


American Rolling Mill Company 

Breeze Corporations 

Edward G. Budd Manufacturing Company 
Summerill Tubing Company 


STAMPINGS (METAL) 
Edward G. Budd Manufacturing Company 
Eaton Manufacturing Company 
Firestone Aviation Products Company 
Fleetwings, Inc. 

STANDARD PRECISION 
WEIGHTS & MEASURES 
W. & L. E. Gurley 


STARTERS 


Breeze Corporations 
Eclipse Aviation Division, Bendix Aviation 
Corporation 


STRAINERS 
Michigan Wire Cloth Company 


STRUTS & SHOCK CORD 
Bendix Products Division, Bendix Aviation 


ation 
Cleveland Pneumatic Tool Company 
Dowty Equipment Corporation 
Firestone Aviation Products Company 
Warner Aircraft Corporation 


SURVEYS (AERIAL) 
Fairchild Aerial Surveys, Inc. 


SURFACES (WING & CONTROL) 


Edward G. Budd Manufacturing Company 
Firestone Aviation Products Company 
Fleetwings, Inc. 

Goodyear Aircraft Corporation 


SWITCHES 
Breeze Corporations 
Eclipse Aviation Division, Bendix Aviation 
Corporation 
Westinghouse Electric and Manufacturing 
Company 


TACHOMETERS 
Kollsman Instrument Division, Square D 
pan 
Pioneer i Division, Bendix Avia- 
tion Corporation 
Weston Electrical Instrument Company 
TIE RODS 
Breeze Corporations 
Edward G. Budd Manufacturing Company 
Thompson Products, Inc. 
TIRES & TUBES 
Firestone Aviation Products Company 
General Tire & Rubber Company 


The B. F. Goodrich Company 
Goodyear Tire & Rubber Company 


TOOLS 
Cleveland Pneumatic Tool Company 


TUBING (FLEXIBLE) 
Aeroquip Corporation 
Breeze Corporations 
Eclipse Aviation Division, Bendix Aviation 
Corporation 


TUBING (RIGID NON-FERROUS) 
Aluminum Company of America 


TUBING (RUBBER) 


Aeroquip Corporation 

Firestone Aviation Products Company 
General Tire & Rubber Company 
The B. F. Goodrich Company 


TUBING (STAINLESS STEEL) 
Summerill Tubing Company 


TUBING (STREAMLINE) 
Summerill Tubing Company 


VACUUM SYSTEMS 
Simmonds Aerocessories, Inc. 


VALVES & ACCESSORIES 


Aeroquip Corporation 

Cleveland Pneumatic Tool Company 

Eaton Manufacturing 

Eclipse Aviation Division, Bendix Aviation 
Corporation 

Fleetwings, Inc. 

Pump Engineering Service Corporation 

Simmonds Aerocessories, Inc. 

Thompson Products, Inc. 

Westinghouse Electric and Manufacturing 
Company 


WHEELS & BRAKES ~ 


Bendix Products Division, Bendix Aviation 
Corporation 

Firestone Aviation Products. Company 

General Tire & Rubber Company 

The B. F. Goodrich Company 

Goodyear Tire & Rubber Company 

Simmonds Aerocessories, Inc. 

Warner Aircraft Corporation 


WIRE ROPE & CABLE 
John A. Roebling’s Sons Company 


subject. 


and references. 
Translations in all languages. 


subjects. 


ard photostat rates. 


preparation of exhaustive bibliographies, digesting 


Bibliographies on any aeronautical subject. 
Reports on any aeronautical subject. 
Digest of aeronautical books, papers, periodicals 


Engineering investigations of special aeronautical 


Biographies of individuals engaged in aeronautics. 


The Technical Information Service 


of the 


Institute of the Aeronautical Sciences 


This service has experienced personnel under the supervision of trained aeronautical engineers to 
compile any information desired. The services me from listing specialized reference books to the 
of reports and general surveys of any aeronautical 


Some of the available services are: 


collection. 


Drawings and tracings made. 


In addition to the services mentioned any com- 
mission which comes within the scope of the Service 
will be accepted. 


Research work is charged at the usual library fee of $2.00 per hour. Special arrangements may be 
made for work requiring several weeks or months. 

Translators are available for accurate transcriptions of all foreign language data. Translations are 
| carefully edited by trained engineers at the standard rate of 1¢ per word. Minimum charge, $2.00. 
Reproductions of any material in the Aeronautical Archives of the Institute may be ordered at stand- 


Photostats of any aeronautical or general engineer- 
ing material. 


Microfilms made on special order. 
Photographs made from the Institute’s photographic 
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Excellent Positions 
For Well Qualified 


ENGINEERS 


LARGE PACIFIC COAST AIR- 
CRAFT MANUFACTURER NOW 
HAS OPENINGS FOR SPECIAL- 
IZED AIRCRAFT ENGINEERS TO 
COMPLETE A WELL-ROUNDED 
ENGINEERING ORGANIZATION. 


Following Positions are Open: 


DESIGN RESEARCH ENGINEER 


Research and development of new methods of 
construction of aircraft and components. 


DESIGN ENGINEER 
Preliminary development of military aircraft, 


POWER PLANT ENGINEER 


Preliminary development of power plant 
installations; all horsepower ranges. 


EQUIPMENT DESIGN ENGINEER 
Direction of basic design. Requires specialized 
experience on aircraft installation of equipment 
and furnishings, both military and civil. 


LANDING GEAR DESIGN 
Direction of basic design. Requires specialized 
experience on aircraft landing gears and 
installation. 


METALLURGICAL ENGINEER 
Solution of metallurgical and chemical prob- 
lems relating to aircraft materials and manu- 
facturing processes. 


Applications from specialized design 
engineers on other aircraft major 


components are also desired. 
ADDRESS BOX NO, 145, AERONAUTICAL REVIEW 
30 ROCKEFELLER PLAZA, NEW YORK, N. Y. 
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HE strong arms of air power—Cyclone 
articulated and master rods — each 
transmit to the crankshaft 15-ton piston 
thrusts which are there converted into 
rotary motion. Every rod applies more 
than 120 horsepower to the spinning 
shaft. All work together in the same 
manner as many arms turning a wind- 
lass. A set of these radiating arms for 


each bank of cylinders focuses their 
entire output on a single crankpin. 
This is the pattern of radial power. 

This “‘power section” is the nucleus 
of assembly. Around it the rest of the 
engine grows on progressive assembly 
lines which today are reaching ever 
higher production without sacrifice of 
Wright precision and quality. 
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WRIGHT AERONAUTICAL CORPORATION @ PATERSON, NEW JERSEY 


Division of Curtiss-Wright Corporation 
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AIRCRAFT ACCESSORY EQUIPMENT 


STARTING GENERATING AIR PUMP AND HYDRAULIC MISCELLANEOUS 
EQUIPMENT EQUIPMENT  DEICER EQUIPMENT EQUIPMENT EQUIPMENT 
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Avxiliary Power Unit 


ECLIPSE AVIATION 
SION OF BENDIX AVIATION CORPORATION 
BENDIX, NEW JERSEY, U.S.A. © 


_ Accepted as standard by the Aircraft Industry, Airlines and 
Military Services for more than 20 years 
DIVE 


